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hlW^K^tm QlfED lUvl 
The tms% that laamr of tbe eadetlog onop ^ ento ere 
Batiunslieedi esi^dlploidot has etisadsted Ixreedeve not ooly to 
reejnatlieslBd Bern of thea trm thdLir v&rlatiLe eonetltamt parents 
la fSDt a t t ^ t to icpsovo thesa bat to laditee acHQe aa nov 
eispbidSi^eid ^edLea idtb ^ e psots^ eate of holding oat eeogr 
agriaiAtEarayL utility* the loportant laduoed aXloi^j^loldo 
'^Pltieala ead TrtUaaa^AggopygiM^ ha<ira ao far not nede 
tua^  Ix^aot In c^aultore. fts^hldlpXol^ m a gtmetlo tool in 
the aeelioratioa of ««op t^i^ts csssjr retjloro o now lEpotaiD «lth 
tho raaeat development of oU yielding a r t l f l i ^ ei!^hid]^l(^d 
vasietl^ of Bggtogifjmi naDi]^  tgr Oleson ot S^ rsden and of taMer tg^a 
'Hdnunan* J^anaaa mi^era* Zn the present Inreatigatlima, 
fbr ^ a first tlisa oflbrt has beai ci^e in tbia dlreatloa to 
aaaartain If thla tool llkoviae e ^ isa of essy utlllt;^ in 
raoonatniotlng Egaaalaa imeaa easa from Ita viodama diploid 
parental apaalea Into aomo h l ^ oU ylaldiag ai^ldipl^d 
varlotdea, 
(lanatard) la one of the mat Isyiortant oUaaed 
crop of Indo»c<3a@etle plalna of India, Ita cultivation aietenda 
vastvarda to B^ypt and Bckrope and eaatuarda to (Mna, fbe fat 
ia obtained frosi aa<Mla and verlea f^ rtna I t la ua^ os a 
coaling laedlua tQr xn^t oajorltsr of the fMipnlatlon ond la alao 
uaed aa praaartnatlng and flavouring oaterial In pl<M.ee and aauae 
Induatry* ^ e aeed oaterial, loft over after the extraetlon of 
oUt eemtaina b l ^ oBauiit of pxotelii ie used gs eattlo feed 
and KlM ft8 ft fertUitor* Xq the latter ease i t bes been reported 
h^ ^ (I966>i and Ehen and Qssmm (X867) that Its 
eppXioatlon tei&g> atxmt of nmatode population In 
the 8oiX« in type of ssnotard • S.JbBBSa 
(Pehedi fUil)* a eabbage <» like fbra io sjeom far 
in tbe blUy reglono of the norths Xndlo tern Eissaon in tbe 
vent to Bteitan ia tbe ei^t. 
'Sie iiopKmaseot of caijstsrd h«8 been goLeis m in 
different »t«te8 of tbe country fbr Img and waa confined ptirdly 
to ttie conventioziiatl taraiGdi&s e^thode moiidy para lino e€iloeti<^. 
int^^arietoOL bybridieatSon hotmm pvosdelng licea tdtb e 
viev to eoBldae deeirela3.o d»er«etere has alao bcon attempted 
yhidi b«8 resulted io the produetion of R.T.11 end I ^ a ICS. 
«a ylea.ding eepeeity of X6v80 Bde/eoret effiAy tTpes like Eei 
711 and L16 in Utter Pf^esh, Hoi tl6 having yield potenUd 
of IS nda/dore in Punjebt Eai no«5 sod hssm t^pe Bo.6 2S 
vith IS nds/acr® yield on an QV@re@E> in yim% Beagsl end liaBm 
re^ectiv«ily have been evolved and releaaed (Or eidtivation* 
mnTentionel breeding eiethoda have «LBK»et eodteosted the 
natimil intn^ecifio variability fbr the isDroveasemt of the 
ert^ end the breeder is dLzstoet eemfronted %dth the probLeo of 
hov to atom the barrier of yi^ds eet tor theae oettiode. 
B^Jmeea Cose i » a natural ^lotetr«ploid of tSb^  
oroas betveen (A geDomet 2n go) end 
(6 genone* So »16)« It has disoaie inheritenoe and ahous 
homtAogous laeiotio pairing bdiavioar* Ihere is a large E^Bount 
of natural imlalxllity wltbia th« i^eiivomtan» apeeies beajooflog 
to A genono of Erawica %iiieii Iwf oo far c^mlned unesqploited in 
1h« ax^flelal. rasTiitlivsis of S«i8aiBa ^ wrlMtaiitj at 
«^hidi|i2.old 2.«v«tL, m artlfielal meematamcUcm of thi« iaportaot 
oll.«e«d orop frtm its bottop ecaMjsljjg dipdoiS ocmstitoeiit parents 
auQT tfans eoattitiite e Araitltil line of in opoolag vp & 
B«v ^sta of it0 m e aspeet of ttie wxle fOflea Hie oaiii 
part of the pireaeDt Inv^itiptUoas^ envisaging ttie fUULowtng 
croeaes to ba nadoi 
I* B«e»Bpestria vtf* sarson x S*jB4SEBl 
Zm S.eaapa»tfi» tsermm sarfcm x B«|iiflry 
S«<MWPest3^ a vor. toHa s ^.n^gr^ 
B«rihin*peio x B,niflr§ 
S«IHEBte88S S«alyB3l 
P'prttinenais % S*jBlfiQ| 
5*iffll5»lfiS * U ' S im 
2*1SBS B.niflra 
S.Sai$SSfi8Kj6U « 
SanifBi^ i^ sooics are annually subjected to disaase 
basarda, apedally to aenj ftmgeSL diseases vi9« lidte xust 
(jSUam jaBaidl (Pen.) fSmU,)^ dowgr ntldmr (P^yocaiw^ 
brassieaa OauiMnn) and povdeST vlldeii (frvaipha colyaonl D.C,), 
Thou^ the diaaases hariro never baan reported in epidcalo ft>m 
yet its iikorftdie oeoarranoe are not tmooBaon, j^ ttecDt has aleo 
been nade to eoUeot the basio InfbrsaUon regarding l^e 
resistanee and suse^tibiU^ to thesa diseases aoong the 
dlffcriot QonAtttuaat dS|iiloi<i paron^l «nt!l their 
•3rntli«tle vmAmr flidLd ooiiditicMi iliicli as vflU 
torn tile laSnor part of the invwdtlfBtiotui, 
MATERIA tM MEIBQDS 
Itie apeeiet and vwrieUes umsd In Hiia atod^ jr given 
ia Ibl&e % «itb the aoureci of tbelv seeetsioos. 
f^taidlsatioii » Ridis of the 80«-chroo»8«nQ spedeo 
vhldi' vMcti likeOLy to opm tlio n«ict degr wasaaated in tite 
pr«vloiui evettingi eai^oawi in llae buttor bigs and 
poUlnftted tba nest aosning with BwMMiiea nimf|i ixdUqo (n e 8). 
'ibe ezomed in the IblloviBg eetfion vere eow in pots In 
early winter, Rybrida vote Identified firtstly on the 
s^rph^ogiesX bt^ie end later oanflroed tgr oounting their 
chroisootone msaber* 
Colchl|iloi(3y • fo doutjle the ehroswaoiae nuatter of the 
eterUe Fj^  hytaiai (2n «18 ) , cneU cotton pluc® fiodted in O.S^ ! 
a^eoae ooldi i^e aola^ iyon vers placed on the groulns pointa 
tor three ooaoodtitive days after ihich the i^nga uere rmoir^ 
and the groidng points washed thorou#tly «d.th e |et of distilled 
«fate»r* the enlehiiAoid nature of the treated aeetor of the plent 
vae confined 'tgr oounting chnmosoeaaa in their cderoeporoeytaa, 
Meioaia • Meioaia wss atadied in ssierospovoeytea, 
Bi^a of m>propriata aiae vere oolleeted in the noming and 
iimedinteiLy fixed in earrnqr*** fluid tar thme hours. Later 
vere atored in aeeto<^csohol at 10»1^G« rnvtiem vere 
eipasbed in a drop of aeetoeansine. At iimm vh«n neoeaaary 
deateining vbb made tiy uaing a drop of 40f. aeetie aeid. 
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Obeeyimtiont tier* oadA on teaporory »Ild«»« yherev«r It wts 
r«(|iiiredt p«niMii«Dt idLi<to» ware pri|:6Xt»d fMLIoulns prooedure 
of Btiiduari oDd (Sx»8li (1854)* motoaalerograi^ of the beat 
F«t!«G. B repmemtioB the Tayistiaas at fCLete vere takai. 
Eooa^e e^ ndliuitSmi of eaapbidipl.eid8 • tbe oev eaphldlpleAde 
synthesifed fkoa ditPermt emWiatlima v ^ asseined cm rleual 
perfbtnumee of tbelr single f^ent jriciLd la ^ e etfrlly gmeratione. 
fh9 eviaueticai of pimt yiAd togeHa^ ee %Ath aual>er of 
tosBdies per plsiit* number of ovules end eeeds per pod end oil 
peretotac^ »afi> mdertitai In the year 19B7«e8 eone of Oticb tiere 
in either Afi, A^  or Ag ge»erAtton0« ^ e beet eeleetlooe were 
put p B in 0 ncavreplicoted three-row plot (20* x R^*) tricl 
in Hie Tear 106@«69 end their yield %m eiaealeted iB ode/eere 
<1 »d a 87 kg), 
Oieeese reeotton Fioild reaotlon to Oiite niety dowc^  and 
powdexy tailde^ under natural iaf^aotion of oil the parents end 
^e i r i^tbesised aB|>hidiploids were reeorded during 1968«69« 
the reaetioiis were noted as rei^staat (n) vhen tiie i^ants showed 
no apparent egpnptoisst taodwrately resistifit <MR) i lm few 
aoattered pastolea were present on leaves end stm end none on 
inflorMosnee and suaesptltsiLe (S) i^en aU the parts were seversly 
affeoted* 
oBsasHvmoss 
Bggasiea eaapagtets y«ll9v saarooa x Bpaa>ie» n^ y^SEB 
croao botii@i» Bgaoaiea SSBSESSlS T^Hov 
ttanofi 7 470 and Byaaaiea pigy vmfi amde during Ihe year I968*i64 
end the f i l^ ytiilda uere raised Sa the mbsequont ye«r. The 
pereentfiee of feouitiQ F^  Iqrtoids ohtalned frcHB the teiedL hylnld 
p(q»i3.fttton lies quite low aff ahovn In Tetde His^ aaong ^ e 
hjrhrid population turned out to be Bettontoyphie 
Out of the«e 11 gamine hybrids, 5 nlonts were 
eoldilploldieed end their eingfle plent pvogealee vere geom 
ei^watelLy In fbllo%dng years* !She other reoainlng hybrida 
vere eubjeeted to iaoz|^loi^c»l and c^toXogleal atndiea. 
Morphology of F^  tQrtorida • Plants vere erect u l ^ a roaette of 
leaves at the base* Staia gre«i, gLeueoue* laoomed ttid eonpletedy 
aaoth giving rite brandiM at an of vitfa oonapleuoua 
ptaxple eolour on the Joints. Ri^eA leaves vere petldlate, 
lyrate pinnatifid or partite vitH erenate-^ofitate suurgin and 
acute tip* %»er tenslnal lobe vas quite broad» oeoopylng about 
1/B portioo of the leaf aiui bxoadly ov«l in BYmp^ , Qubs«iacnt 
lobes vere pinnatifid or plnnatleeot idth erenat»i^«ntate margin 
end acute tip* Ihese leaves were dark green snd stammtly hair/ 
with «ftiite setose hairs. Lover stoo leaves vere aiadlar to 
redioBl leaves with regard to KMpholosir bat vere siaaller in 
site snd less hairy. %per sten leaves vere sessileg lan«K>late 
fl«U t t 
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PLATE II 
8 
uLth mtirm nargln wod amts tS|>« thegr mm l l # t gnm end 
eonplet^ nsooth, Inflorescwncs • a Qoir3nil»0e>*niOQiia« 
floiMmi were Int^raadlato in tb»tifMn tli» ivo parmte* 
Anthers were not ds^ redoped^  Inatead nipl«<»d lay stealiMidss uhleii 
never dcltlao^, 
M«lotlci bflhinriour of F^  iatorfl^e«lflo Iqrbrldsi 
In vlttv of cffidotie stodlAS of e Xarge mmh&t of 
tnter^peolfio l^larlda and ttiair esaphidlploids and the dlffiauItQr 
of aeeurtng eaxiy proi^aeiAt tsetaphase 1 and fbUovtng etagee 
were t^en into aooeRint fbr detailed eurtoXogieal. studies. In 
plates of the hybrid prepared* laootly 18 unltmlents (Plate V, 
Fig*4) preponderated, Oeeasiom^Hy MvSlmta, %ii«Q ae^, uerre 
fbund to be oriented at tlie plato, Xying pareXld to each other 
and sitaiXer to that of nomal metephase division, these 
hivilents vere rod idioped amoodiiasnatee. SonsUnes a sln^e 
ring Mvalcot idtfa Z (|iias!9«»te ilso reesrded jUia sooe eells. 
£«Kmgsts ttiese IdvalentSy a fev vera heteraaoit^io too. The 
M.vdL«Bt freqa«n<7 m m ^ frost 1-5 idth a vean of 0«97 per cell 
(Table S). fhe IB univiO-ents in the pollen zaother eells at 
metaphase 1 vers generally floimd to be in groups at the poller 
regions* hovsver* at tistes* thiqr vere lying nea? Ihe eqoator or 
distributed haphasardly throufi^t the nneleus. the tmivalents, 
present near the pHate* orientated either paraUfO. to the 
poller axis or at r i # t angle to it« ilidle at the poles they 
oeenrred irregolsrly. Ooeasion^y thcg^  were observed in 
seocmdary associations lAiidi fUloving Person (196S) eoiild be 
9 
gitmped into tm ^ o a !• slda to siiSd i l « to end. fho tio 
aes1)e78 of pfilvSng exsseeted ligr a dimsatte thread 
iMie ao acidbt awaoolatJUm was prMant In s*b pairing. Ihe 
y&pe dertdad at ansplbaae 1 or got iseduded 
aa audi tdth may of tibte polar group oaar to it . fha diajuseUon 
of all the M'e^ents vmB not ajnehronona. A fav «bmaas«KBe« 
did tmt attov polar tuvvmrntp and ttma vera not Included in en;^  
of tbe groti^  of enei^eoa 1 end v@re also lai^ng on the eqoatorial 
plate. Ibe aeeond t^tephraa mn hig^ tily Irregular aa tbe nuaber 
of divoBsoae^ ea varied fkoia 1-10 at the plate» poaaitly due to 
the irregULLor aepamtlcm and dlTiaioo of taoiir^cnts* Ibla 
roitated into fbrsuition of trleda, tetrads and pentads 
along vitb Bieronadei fbllotdng aeooad tidc^haae. the di'viaion 
waa ao irregular and diatarblng ^ t tbe raaiotie ayetea tnoke 
dotal esaaploteilyf reaolting into ^n^tion of e hefl|> of ntxwvla'bLet 
ahrlvallad poUeo. 
Haphidifaoidat 
Helotie bdhfliriottr • meioaia in % generation uaa 
a l i tt le diatorbed aa beaidea 16 Uviaesita, a varying nunber of 
nnivalenta were raoorded bat never saore ^an 6. Rowaver^  i t 
aajr be i«>tad that no atultivaleot aasoeiations vsre aeee. In 
the attl»e(|uent ganerationa, neiotio pieoeaa attained a oaffeed 
degree of ataUliaation ao aticb ao that in As, invarial&j 10 
bivalenta (Plate T , Vig.lO) vare ctLearly observed at the 
aietaphnae 1 in alooat all mloajtea. 
xo 
IWtUitgr« average poUco feirtUity la diffsrsnt ^ i^ents 
rangod txm In A^g(siieratioii» aveimfio poUen ftoUlity 
inis lAUe In Af^  sod A^ in tone pl^lHptogeniet It Isaproved 
eonoidefatily end a ftnr pdeatff were found to be edi nuch as 67 
% pollen fertile. In % generation» different 
pioganle® iftioiMd a ewi4c«d iiqproveiBflnt and had taora than 00$ 
•ial3.e pollen. 
fbe ev«raoa aead f s r ^ i i y In Ij^  @enOTati<»i tiwB as 
lov aa and eorrai^ pottding valnao teof h f^ A^  and A^ ^aratlona 
vara 86f end 67f> raspaetivejlsr. In Ag gencratieMaf aaad 
fertility pcrtseataga vsriad fnm 76.8f to in different 
plant progenies* 
Hie p6ds vera nsoo^, 8tarai#t» etonding at an an^e 
of 4t)*»60° end interaediata bat«e<m the tvo paranta. "Ihasr vore 
long (4*S1«6«97 en long) witti aedim pedieeil (1«18«&*01 m long) 
and ahort beaik <0.«1»1«04 eta long) eemteining on en airerage 
aeeda per pod* Hie number of otmlea par pod vere inttttiaediete 
between the tua parenta. The average length of pod» pedlc®! end 
beaky mnber of Vfulee and aeeda per pod in different ftoiliea 
are given in Ta)Aa 4* 
Brefialt^ fflUIBCTlafit brown aaraon x ff^qf^ 
BreMiee eaBPWitaria ymt, brown aaraon tgipe 118 wea 
eroMed wittt Braaaii^ n^gre in the year 1964>65» Sixty five 
exoaeed aeeda harveated and groui in the fbHowlng year, 
oneiated of niaeed population of gemiina hybrtda and 
u 
notvuMBOvphoua plonta, Hie rswlts of the eroM ere prt9«at4»a 
in Talaile Of l^e 9mm genu&ae li jtei^ four pilaitt 
mT9 treated i^LUx ooldiioiiie tor saeorlag aophtdlploide, QtHy 
tin ffig|>hS.dlpa.oids» tiovevBr» vere obtaine<l eniS t3ietr sini^e plmt 
pWQgimlm mre raieedl e^aretcSty in tbe fbllovi&g yeers* 
ttox|]i}olog3r of Fj^  })grbrS48 • Plant* v&tb ereet eomuAs idtb a 
rosette of leaves et the ba«e sad qoite taU ranging 
fn>» 4-6* in hei^t. Stes dsxlt; 8tmnc(Ly hairy idth 
pittxpliah l^se on the joints* gi'HBg out Inrsndies at an an^e 
of {ladicfltl p®tidlste» lyrate piotietifid or 
pinnQtipsrtlt® with siimat9ii*dentate oargln and acute tS|>. tl^er 
tenodUMd lolie quite prmoinent, occupying aore thffii l/S portion 
of the leaf end ovate in Bhrnp&m tamr lobes saall vith 
sinuate^dentate mT0a and acute tip and arrengi^ in a regular 
tray either side of the laidritv lovor steei leaves eioiler 
to redieel leaves tut snail in sise. Upper sten leaves sessilet 
laneeolste idth entire aargin mad acute tip. fill these leaves 
vers dsTk green end stronifly hairy ^ i t e hiepid hairs 
tpecially on the under sorfsoe except i^jper sten leaves 
vere ooaplet^ snootb. Inflorescence • a coryaboaa-receae. 
Plovers mre intemediate in siee between the two plants, 
Pefitls tvijht yellotf having spawn betwrnsi thea, JOl the Fj^  
hylnrids vere cos|)letiily sterilet there being no dehisccttiee of 
anthers end no seeds set. 
Flat* xn • ng.X Pod beaadnff ndt of B, eanpwit«l» viar, brotn titroott 
e Pod boaring axl* of aB^^ hldlpXoid i - i ^ a S l M S 
bro«j vcrson x £«JS|jQCft 
8 Mylildiploid SejSBissSBli teoMi scrton x 
Fig. 1 
Fig. F i g .3 
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Melotle btthftHoiir of lnt«M|s«elfle fa]rl>yid»i 
l^faridt m v mofiLmUlf attriX* and had greatly 
radaead palrlBf at itataphaaa 1. Ilia lijftelda wera charaetevltad 
bgr a pradoadaanea of aaUa idtfe 18 unlviatLnita, tha iioat 
im«:i^ aoted and swra aaaoelatdUm mta that of the px^ eaenoa of 
6 Mvidfittta and t«o imi^ ralanta In o8« of the F.M.C. a (laate V , 
reported Ibr the first time ia the P^  hybrids ininavlns 
eo and X6 dimMMrase epeeiea of SOtiti^ LB* Beaidea varlatde 
minber of wiiv«ilaiita and MviflLenta were alao encountered in tte 
aporocgrtea 8>« After aetiiihaae X, the irregDOailtiea 
in the chrozaoaoae iM^aflour uere of eoonoa ooourrenoe very 
aaoh aindXer to tliat of previoua nmtioned hjrlnld* producing 
anaXX ahorUve pollen gratna. 
ABphidiploldst 
Meiotie behaviour « In the A^  generation plants atadied 
oyteAogieaillyt eniMit of the cfexvoMaotMa were in pairs fbraing IB 
bivfdante* Ha f^ of the a had* !u>vaver» imivileota Aao 
in a g9od vamhuT ranging from In the anbieqEttent ganerationa 
i.e. Jk2 and there uea « ganenO. trmd fbr fbr^er iBpzoveoent 
in dhroBoarae pairing aa the plmta had a diainiilied nmber of 
nniiralenta* In gmeration chnwoaoae aaaoeiation ma alBoat 
noznuO. and only oeeaaionaXly faw imivalfsita vere oounted. 
Fertility « fbe anphidipXoid 1 generation plenta hore good 
fertile pollen (8491). The later generationa ahovad ateady 
fertility ii^rovcmnt in both the fMLliea fisA and ms/Z, 
IZ 
aedoaatlac 68*7 «iidi BH in «Hi«mtti3ai «i9td $7$ in Ag cMiMtttion* 
In % gmtratloiit mphidlploldi* h»A « lov pereentage 
of gaoil •««dt ••t, rani^g trtm Stu^^l, ttcd fM^i ts r of 
Ag ganttymtloB i^eiit* fboved riaaMa!cB%a.« imptmmm%» pXeot* 
uithla tbs a variBUoa idtb regByd to 
•••a fitrtUltart Mnfing fttm htUat A^ goBemtion, i t 
Dgttia iim>mv«(I bttt cma^  m l i tU « « flcntoring smind 66^ in A; 
gonaratiem* tb« {K>dl« ver« s ind^tf of nodiua tit* renglng 
fm« 8,eB to S.S7 on in l«ogth idtb • wmpmemUrAf aatflX 
padlKMil and iNMdc* Poda afoaa at an angLa of AIMXf troa t2ia pod 
beairlng aala, ftrtiildting an iat«R»edieta oondition betuMB tb« 
tw pavenU* suabar of priaavy end aaoMidary 
brmdsaa, langtfc^  of poda» padieel end naaber of aeada per 
pod of rcqoMHiaatati'faa of aadi fiudljr ftra givan in fatila 4« 
Braaaiea ^sMiaatafla w * toria X Braaaioi^ alfflwi 
Tha eraaa twtiiana fhPaaBina ^ir. tovia tgpa ZZ 
^ ^ aigSB ^ atta^>tad ia ttoa yaar l>96a>4l4. A faw aaada 
vara aat in tha cwoaaad poda« Aaoog tha hylnlda grove in tba 
autaaqmant jraar, only nina gamiina hybrlda oould ba apottad aa 
ia avidant froii Tabda 8. flva of tha hjrtsyld pdanta tfem 
ooXdiiploidiiad tar tha pvodnotton of a^phidipIoida» tlia raat 
vara l a f t fbr aof|dMlogi<»d and «^toXogiedL atudiaa. 
MoiiplMAogy of hytorlda • Planta vara alflt>dar» quita tall idtb 
a voaatta of fadiaal laavaa at tlia baaa* Stan graan* lelooiaad 
and i l i^tLy hairjr idth pi»pU«h tlnga at tha Joiata* Brandiea 
Flat« IV. Flg« 1 Bwie8^<» sggBaEtidS ^via 
8 !•««•«» of B««iftiapo»tei> rgr* tori* 
8 Lecvwi of H^hidlsAoid B.eaBP^ma v«r« tori* x 
4 i^phldipXoid lejgSEKyESeUl •or, torla x B.ntcy« 
Fig." 1 
Fig. 2 
F i g . 3 Fig. A 
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«zoM tttm 6t«B at an an^a of lUdioil laniNHi 
vafe petlolata, lyveAm pinaaatlpartlta or aoi^Uaaa pSimatiseot 
idtli aiimatONdaiitato sargSA and acuta tip. Htxt^  iiara darie 
grem and baiiy ofi tli« imflar mmtem idtli '^Ite setoaa halra-
tover atam Isears ilao patlolata and idUaUar to radical laavat* 
Uppar at«a aaiijhtaLy pattolata or aaaaiXe, Xaoeaolate 
%iltb antira twrglD and aoata tip* Ibi^ vara daxk graan or 
atnatisaa llig^t graan In colour and aonpXatdlT' mmttxm 
X&floraaeiiiea vt^ a eorynlsoaa-raeaiia* tha flonara verm 
/ 
lotamadlata ia aiia batuaan ttia tw pioraata via, fi^SBEMtoUl 
var* toria and 1«i4iqeb» ^ ^ patA« tarlig t^ yAXov tiaidag i^eaa 
batuaan mthora did not dahtaea and eoatainad ota^ ImOm 
par oant of gpod pdUan* 
Halotle briiaviour of int«rapa«ifie hybrldai 
MaloiAa ta F^  Intarapadfle hyt>rld» hl^iXy irregular 
ahovad aoatly prava3Laaea of IB unlTileita in sajoritr of tha 
roegrtaa* Pairiaf of tha <hre»M>ac»uMi vaa obaarvad to ba fwrjr 
I f v md variad tnm ona to flva blvalanta (I^KLa 8), Aa in ttta 
mi^oaia of praviona hytrld, a dagraa of Irragolantlaa wa» 
rfoordad aftar aataphaia giving unaqual dlatrlbutitm in 
ajnapbaaa. Ml thaaa faatora lad to Ilia ooRplata bradcdow of 
Itlia proeaaa^ prodaelng anptjr and miwviaULa poiUan graina, 
A»|)liidli]l,oldat 
Heiotle bflhaivtour • fha fdanta in tha mphldii^oid 1 
ganavatioD had 88 eHvoHoaeaiaa as aas «vldant trem tlia oecurranoa 
of 18 toivalan^ at sataphMM in a Xarga mabar of P«M*C« a. 
18 
Uniinilaiita as ntagr a* •ix vwre alto eoeomtered. In ^ 
gmeratimit isetoBis msax&al^ ae onl; a f«v tmlvalenta 
ocflurred ta a vewy low tttnumtir «htl<» la Ag gmemtloo i t tieeaae 
clao»t utaMIlBed as th« P«H«n»e e^sranly 18 
blvil«nta and mdly oeesslo&al unimdmts, ^Hng 16tl6 eepadratlon 
lA enetidiese regolariUr* hfUir geraerationf there net further 
li!|)fttTaBeat In dtrt^oaon* peiiing end in h^ gen«r»ti«m |]l«at8» 
drnmoaoete pairing in eill tho plants saalyaad eortologicAly* 
vat ecHsqsletelsr nosnal havtog only 18 Hvilenta. 
Fortilitar » the avnrage pollen fenrtUitir in % geocratiOT plants 
vas gDOd and rangad tr<m In % geniMration i t raoetzifcellLy 
ii^xoved fts in somo population (l!?«6/8) i t m» raeozdod as h i ^ 
as 87^ 9 in othars i t vas tnm Af t^ £2 genarationf 
tha pereoaitega of fwrttla pollen iacMased gradoiOly in aU the 
fasdUlias ganeratioa aftar geaeratiem ti l l in gQaer«tion» i t 
had risen to 98^ excH t^ in ^ e ftedl^ (m>6A) ^era i t vaa 
rooordad cui 87f • 
In gfaierationy tha saad fartilitgr in differant 
plants was variaia.e ranging from VBmmt» the oorraspoodiiig vidoe 
for t^ geo«fat&on a)«>wed a steady ioprovwiant* Fiira i^ent 
faailias stodiad, ashibitad a uide range of seed fertility 
bebaHour and ranged tltam 48»7EfS« Xn Ag gmaratlony fbor plant 
faoHies showed minor differanocMi awmg tiianselires tiith regard 
to Seed fertility and was around 88f, A^  and Ag generations, 
parallsl to the iaprovenant of diromjsoae pairingt i t ahovad 
uptiNird trend so m ^ so that in one finil7 vis. TMi/i, i t 
HAW V • f l w t mt^ i ^A of Mloffl* la pnOXm »oth«r MiU> 
ot M^almu i»,wHPfiMit J^lromtftoittif iqrt»ri<!s 
of eo and ii|)«ol«« and Ihtir 
iaphidtploid d«riv»tiv«». 
^ hsXOA 0 n 
& S«SayBBi£$aSll 11 
' l^SSttllteLl "^ wr* yftllov iiiinioii •• 10 IX 
F^  t^teid Ifi I 
® S*filS&BS&t JI»al88B IqrtdLd • 1 IX 4> 16 X 
« » ^ j t e t \ hytPl^ > 8 I I • 18 I 
B.i|MiMnif X M^Blm % t^ QTtnd 4 XI • 10 I 7 
^ £*IIBA X JI»8liaEB % Itybrid « 6 I I 8 I 
^ S'SettllSd* \mm i t x m x B.nlitry» 
y ^ ^ r M d T e n • e i ^ ^ 
tri» X B-I^ grifc ttPqahidiplold • 18 II 
^ fi^aSBMBlfiaSU X S»aifiEB aapliidS|>lold • IB I I 
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went vpio in ot2i«nni centwrad arotmd 88^ exetpt 
S I ^A havliig Qday 76JS in Ag gaoemtion* 
f!ttt pad0 mv9 of nvdiim siie rmgiag twam 9«&e em 
to 0.07 OS la lm0tt ultii a ost^aratiiFcay maaU pedleel 
(l«nglli iaOSM .^e! en) end teak (0*48«1«S9 m) • fbvcdng an an^e 
of vllii tiae pod feeturlng axle • an Istenaadlato o!mdltl<ni 
batuem t2ie %m pera&to, fhe oualMKr of pxleery and 
aeoeaidexy braneliaa* length of poda^  pedloeil and beak, aeed 
f«rtiI11gr and total aeed yiAd per flkmt and oil pereentaga 
of repraaofttati'fMi of mtk ftotly in generation are ^^vas 
in fmVL^  4. 
4, )]!raaaiea x BrffaJ^ fsa 
Cmmm wnm aada tdtb .Byaefiep f!ft|»Tffnff|» H.C.S4604 
aa the fmale and B.nii»r« aa the nale parent in ISia yefpr X964-i6S« 
Ihe mossed aeeda vere rtiaad in ijao Ibllowlng ^ear. m all* 
IS- gwmina t^ hgrtrida tiare dataoted Itos amng the population 
out of «hi«ii 4 ideBtA were ooldtdploidlted« Their ain^e plant 
progmULea wsre gnm in the attbaetmait ^ r a , the reaiilta of 
intimvpeeifie <aoa9ing8 ere g^ van in Taliile S* 
HoZT^ologjr of F^  hybrids • {»lii»ta vera ereotf al«tider end quite 
tall* Stm very atouty giving out a nmber of brandiea at the 
tiaae at an ang^e of SS'^ 'f giving the plant an appreaaed fliiiq;>e. 
I t uaa daile green« taooaed iind ooapletaljr eaoottt* nadieal 
leavea were petlolat»» lyrate pinnatipartlte or pinnatiaeot idth 
only a ftv lover lobea having •inoatA-dantate aargin and aeute 
tip. !<over l / s portion of the leaf vea tibnoat liin^eea or having 
Plattt ITZ I 
i^ ig* X SilUasasis 
2 I^VM of SejSllHaiSlS 
$ hmnm of aaq^ldiil^^id B. ghlnaasl* x J8*jBSjBCl 
4 Pod hBtaeiam «stt of «npliidl|a.old SsjgbSBMU * 
I 'M lS i 
6 MipiiidUi^ld % S^SlSSl 
F i g . l 
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on« or two txTttgcOLaxly nirastfttdl Mdlmtotiry fhea® 
XeeenM mf dgik epma in oolour ssd 0M9pl.«te3.7 n»otii« lomt 
•twn learv4Mi mr» petiolfite, one <mtQ with 0iimat0<«d«atate 
euurgin and amt« tl|>« Petiole mn gre«ni«h «liite md aoaeubat 
f3.ett«o«S ftt Ute bese. ITpper ffteei XeaviNi mn> sul^eaeile, 
Imiemlnt^ vith mUrm margin md soBttf tip* fhem Zouer 
upf^r sten Xcfnwi m v dUusle greeo in colour ond devoid of haira. 
InfXoreeeeae^ <» a003^ yttl®ss*ra<s6sc8e* 1%ie floveirs vera iotesBediate 
in tite botwecn the parents vdltfa petals having i^aeea between 
tli«B, flii€®r vere ecHapIetaly steHle. 
!!eiotie behaviour of laterepeoifle \ hybridat 
At oete^aae the oeioeertea of hybrid had ntoatly 
18 DniTiaeata, In aix polliKi Bother oells, out of 100 of thea 
®Kasilfted» tviAve bodlM ware clearly eoonted esmpslaiiig of aix 
bivalcnts aiid six imi'Viilenta* Bivi^cnts ranging froa one to aix 
(Plate Fig»7)t ware observed with a amm fraqneno^ of 1.85 
per e«aLl (table 8)* After aettqihate the general patters of 
the neiotie process ^as iSxe sme as in ti&e previous t^Mtds, all 
endiog in to a of aoo'^alAe and eapfgr polleB grttics, 
Aa^idlploldat 
HeioUo b^avioar • Keiosie in % g[(merttti«& was 
disturbed to a small esKtent* Basides the nonMl oemnmm of 
16 Mviamts in aumy raeioi^tes* somettees vas r^ing mrabar of 
imivilanta gn naoy as S ware eneofuntered. It beoa»e progreesivraly 
sore regolar sM stable in Ag generation as was evident fras the 
low frequency of univtiLents rea»vered, Rowavert in As generation» 
i t vat alaost m»zt»ai«od giving rlno X8»18 soparatlon et 
(iim|)hit«« 1 end miky imey mirc&y tm ^th 2 uaivaleiits 
wcr® olwerved* 
Fertility - Aveamg* pollen fort i l l^ in generation %n» 
iMl® in iffm&mtim i t was reeorded «6 Sii# as Honevi^ t 
Ag gGnemtion ii&eiit IVusilies dbowid eonsidaralAe diff€Mn»ee8 and 
tha tM«t faniljr had ge»od pollan. Sead fiartaity in % 
gmeratlon wsi c|uita lov mnglng firom 7 to 18fS« lha oonraapoading 
vidne tor A^ geBoomtiQn %tm trom 81 to Xn As ginaration* 
tha aaad far t i l i^ ieproirad falxly^ In two fiaoUiaa vie* C!l»l 
end altera i t inarcaaad 95*4^ lidlB in otfaar two 
fasdliea vis. QWS end QUA, it tms (mly 57.4 end 4B.7f 
reapaetiveil.y. 
lha poda rnn atrai(^t» acK&atln^ eartad alii^btlyf 
fbraing m en^a of <D»46 t^ of nadiua aiaa (8«S8»5»75 ea) vltb 
pedUleea (0«6ML«S0 m) and 8s»ll beak (0.4S-1.S1 ess), e^talnlng 
aa mmf aa 17 tha liaigbt» tnrsndiing l iaMt, maabar of 
p r b a ^ and aaoondaxy bran^es^ lengtti of pod^ padiodL and baak» 
msaber of ovulaa and aaada par pod of re!>s«8«itfttive8 of aadi 
fasdly ara given in Tatda 4* 
Egitaa^ ca narinoaa E,0»e4688 (woaaad idtli Braaaliy 
nigra in tha uintar of 1984 «id tha ersaaad aaada vara aoie in 
tha ftdlotdAg year« tha hybrid plimt population oonalatad of 
both gwmina hybidda and mtroaorphoua fO-anta at ia avidant 
froM TaUa 2, Out of 88 tma hybirida obtained^ ifiva planta 
WL f 
fig* 3. SejBMlaffitt 
2 iMmm 0t S-fititeUtt 
K L««v«a of leflKlliaas * 
4 SeSStiaaSB ^ JI*ttLSEai 
ABSTRACT OP THK THESIS ENTITLF.D "PRODUCTION OP SUPERIOR 
AMPHIBIPLOIDS OP BRASSICA JUNCf^ lA COSS PROM DIPPKRKNT 
20-*CHR0tl0S0M'^  SPRCIKS OP BRASSICA AWD THEIR EVALUATION TO 
CT'IRTAM PUIIGAL DISEASKS" 
SHYAH PRAKASH 
HustardfBrassica auaeoa Coca) is the moat important 
oi lseed crop of the Indo-tQnfc,etic plains of India, £,enerall3/ 
usod for edible o i l pur^^oses. The genetic improvement of th 
crop has been tolnt on in d i f f erent states throu£,h single 
plant selection which has almost put ce i l ings of y ie ld beyo 
which i t is not possible to cross throue,h the available 
brooding technology. 
B. June0a is an al lotetraplo id combininfj in i t the fu l 
chromosome complement of 20--ehromosorae A genome species 
B .cam[je8tris and 16-chroiiio3ome B £,enoiiie species B.niLra. 
There is a lari,e amoiint of var iab i l i t y within one of i t s 
constituent parental 20-chronosone spccies so far not 
exploited either by natural agencies or breeders. Therefore 
whether an a r t i f i c i a l reconstruction of this species from 
better combining diploid parents wi l l provide for a auitabl 
breedin^j tocnnolo^y in making, a break through in the yields 
of this £jroup of oilseeds crop has been taken up in the 
present investit^ation. 
The d i f f e rent 20~chromosomo species of Brassica can b 
c lass i f i ed purely on morphoiotical basis into l e a f y , o l o i f e r 
rapiferous and wild types. The former three ;^,roups form a 
cross-compatible A genome complex, between which genetic 
barriers do not exist and allov; f ree exchange. Amphidi 
evolved from the combinations, l ea fy and rapiferous X B.ni(, 
although very bushy in appearonco, havin^^ a lar^^e number of 
primary and secondary branches and pods too, had a very low 
seed yield.This may be accounted for their seeds beint very 
l i i jh t , possibly duo to o i l beint lov/ in i t and low f e r t i l i t 
of the plants. On the other hand amphidiploids arising, from 
the combinations betireen olei ferous types X B.ni(^ra were lo 
2 
to be both hi^h seed and o i l y ie lders. Accordingly from this 
combination, seven very hi^i yielding selections were made 
and put in t r i a l in the year 1968-69. Their comparative 
y ie ld performance showed that some of theoe selections ^ave 
100"^  moro y ie ld than the best existing agricultural var ie ty . 
The wild species vlz.B* Tournefortii Gouan belonging 
to the above fourth t>^ oup does not form f e r t i l e hybrids V7ith 
the preceding, three t^ roups (/V £,enoine species) and prevents 
recombination betv/een them. Since a new genoae D h<-.B been 
aosiyied to i t , the amphidiploid B. Tourneforti i X B.nij^ra 
v/hich had been synthesized here for the f i r s t time, is l i ke l y 
to be a new apecies and has been named as Brassica amarifolia. 
Tt has aphid roaistance and hit,h y ie ld potential of the T/ild 
mother parent but is re la t ive ly low in o i l content and 
e f f o r t s are in hand to improvo.it. 
The interspeci f ic IS-chromosomo P-j hybrids of these 
k3 p G C X fc/ kj shov;ed i^onerully 18 univalents but higher associations 
wore also observed and the maximum reached to 8 bivalents. 
Based on pairin£, behaviour, i t v?as concluded that the basic 
chromosome number in the t-onus Brc^saica is six which confirms 
the findings of Robbelen based on pachytene analysis. 
Amon^ j the interspeci f ic 18-chromosome F-) hybrids, the 
corabination from lea fy types £,ave more frequency of prinary 
assiciations than from olei ferous and rapiforous ones.Loc~fy 
types are,therefore, more primitive than than that of 
olei ferous and rapiforous ones. Chromosome patterning is 
is discussed to be mainly due to £,onetic chani^eo-such as 
mutation and incorporation of adaptive fc,ene complexes. 
Lovf f e r t i l i t y of the amphidiploids vras correlated with 
their aberant chromosome behaviour at meiosis, most l i ke l y 
Living aneuploid _^,amotes and consequently rojultin^, into 
semi - f e r t i l i t y and low seed y ie ld . 
Meiotic synapsis and recombination amonc the 
non-homologous chromosomes of the tw® genomes in F-j hybrids 
released new morpholot,ical and physiological variat ions. Some 
of those physioloi^ical variants were very hith seed y ie lders . 
That the techniwe can be exploited on a larj^e scale f o r making 
available nov; and useful va r i ab i l i t y has been 
discussed. 
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The a r t i f i c i a l l y Gynthesiaoci amphidiploids tested for 
their f i e l d reactions to the throe dioeaoos v iz , white rust, 
dovmy and pov/dery mildeu Ghov/od that some of thom were resistant 
to these diseases and could be at i l iaed in breedings f o r 
resistu,nce and hi^h y ie ld. 
Prom the econouic evaluation of these amphidiploida, 
i t has been observed that the synthetic amphidiploida from 
oleiiei 'ous X n.ni^,ra conbinationa hold bettor prospect for 
future agriculture and i t is only this combination which seems 
to have ^^ ono in the formation of natural Rrat^oica juncea in 
our country. The other combinatiotxs v ia . l ea fy and rapiferous X 
B.nij^^ra do not have any direct economic u t i l i t y , but boin^ 
prom sint in certain ccaponento of economic characters, can be 
exploited in building, hi^h y ie ld in our existinf, mustard typos 
throui;b further broedin^^ and select ion. 
F i g . 1 Fig. 2 
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twr* wleiiiploidited and tb»ir «a|dil4i|)l,old psofenlM wire grown 
in tttlMftqttflnt ;fe«r* Air mypludogteil and o^^logteiaL •todiM, 
HorptuAogr of hylxeld* jikmt^ mm «reet inimidLc giving 
out « sualwr of bnmeliet at htm* 3t«a liilelcy nooHi isd 
Xifilit groin in oolour* Soaotlaot a ftv %dilto halro wer« fbund 
to bo oesttorod oparoiily on it* Brmdiwi atooo from tiio nala 
otoa at an ani^o of alioiit and tholr Joints uero cfaameterlsod 
fegr tho proaenoo of eemopleuoua inurpliili tlngo* Badleal. loavoo 
potiolatoy lyratoy pinnatlaeet or plime^partlto wlHi oatiro 
aargln and obtooo hairtog tho upper tomdntiL lobe vorsr large^ 
omU in i^epa and ooen^ T^ing alBoat half of tho portion of tho 
antiro loaf, lamr lobiM few in tsmh&t (Si-6), varsr aataXl in aloe 
80 oQMparod to tho v^por lobo idth antiro car gin ai^ acute tip* 
Lo«ior %/B { M » r t i i m of the lonf 1 a Oil tho cttsoa mtlrOly v i n | ^ M O « 
theoa leavoo waro grom in eoiiottr» otrongLy hairy on tho 
itndor aurfaooi oapeeielly ttio petlOlo with iliito otiff oatooo 
hairo and arooo at an ani^o of about f ^ «ha baoa of the 
atan m in 8raaaic« naiilaoaa. Loyer at«n leaves o^rangiy 
potiOlate* lyrato pinsatipartite tdth alimato-deotato auurgla and 
obtuae tip* ganonaiy bearing a largo oval or aoa^y irregiaar 
upper tarainal lobo, oeoiipylng aboat half of tho portion of tho 
loof. Lovor lobaa wry few and gaoorally rudlwmtary in natixro* 
Theia loavoo vero daric green in oolour and otrongLy oovared with 
iMto hairo on ^ e voider aurfitm, isidrlb and petiolo. Upper 
•tan leovea potiolate or ooaetlmea aliihtly olaopiag at the 
baae* lanooolate vlth entire nargia and acuta tip, having dark 
so 
green colour and anooHi t«xtiir», foflovMetneo • c»ryntos»-riie«9M»» 
bMrlng IXoiiera tatemaAiato In ciia* betvMH the tvo pwmts, 
Petam ycUov s^eoes betvooi than. 
Moiotlo hAtsvimr of F^^ ii>t«r8{>e«lfie hybriasi 
A6 «3ipeeted» the isaios&s in the IdaebmaosoBe l^tarlde 
vat hl^ily Irregoler. tloetly eoELls tdtsh 10 univaleints mw seio. 
novtmr, a tev e«ille tdtib iravsrlng nucilser of Uvaloxts renglse 
fntm one (Flate Big*5) to six uere alao observed in low 
f^ reqoenear e« la avldeiit fiem TatiLa B. Ihe eubeaqfiteBt ategaa of 
a«^8ia fblloued the «ma dlstuxlbed oourte (la ia daaerlbed in 
pravioua hjrtarids, Ihe I^ Uial |»x«K!luet l^ng a oaas of ahriveOLled 
find eterUe p<Al«a graiiMi* 
Asqilildtfaoidas 
iMotle bdiaioiour • Meloals in the aniphldiploida vem 
obaerwad to be q[aita stable end regular ehoving oosfjlete 18 
blvaLmta at n t^i^ hetae 1« In ita fs^  generation only soaetimes 
few tualvalente ware elesrly ae^ m* frm Ag onwards ceK!|)lete 
nonsalisatiMi of ia«doala waa achievodo 
?WrtUitjr - mxrn and aeed l^nrtUity In the aa^Al^lold I 
generation vaa low sinee only pollen and mf aeed were 
fertile. Ihagr ehowed steady ia|>roT8naot in aubaequent generationa 
end the p ^ a n fortuity wae 61 and 67^ fbr Ag and gaoerations 
raspeetively* 
the averega aead fertility In Ag genaratioo vaa 
irarlaka.e aa i t was fbund to be txm 651^  to 7At in dlfforeot 
faailiea* In hm ganeration the aead fertility readied upto e?^. 
SL 
thtt pods nave otrnl^tt ts»oth» fbiolDg on ta^e of 
AOmAS^  vith th« ttids of the pod besring of ao^Uua slse 
eia) lAtb a Short po<He«3. (0.76.X.84 «b) end 
(O.40«O*9S oq) » Qoataining as nuugr r s &6 oind.es c» an svemm* 
fhe vwnm of ths plmt, anabcnr of pviBeay end se^siulavy 
bvanctiesy Xenglii of pod, padle^ end beak, amher of owdas and 
se^s per pod and seed f^mrtSlltf of representatiiras of aedi 
farally are given in tatle 4. 
Erasoic^ H Brass^oa ^ ^ 
the hsrbridisation of aeaaisiflB pek^eatieis 
tdth S.nifiTp» ima smde in 19eiU64. fhe erosai^ seeds vare sow 
next from ^ i d i 18 geoniiie liylsirids were obtained (Table 2) • 
Out of 18 tajrbslds so obtained, siae plants vere subjected to 
eotlcMeine traitaezit Ibr securing es^hidiploids, Rowavert only 
fiofor fertile ^ssfMdii^oids <»ulld be indueed imd t^eir sin^e 
plant prog««ies vare gro«D in tbe subsequent jriwrs. 
Itorrdtdlogsr of Iqrbrids • The plants twre ereot v i^ profuse 
vegetative growth giving a bushy ^earanee. Steo t^iidt stout 
and sparsely dotted tiiite sU f f hii^ld hairs. It wis l i^ it 
grean in ooloittr and giving out braaohes at m an^e of 
Radical leavM were petiolate, lyrate pinnatiaeot or pinnatifid 
with sinaate-deatate oargin and aeute Up* tSppw teroinfll lobe 
oval oeoq i^ring abo»t l/s portioft of the leaf, dubs^qiiaat lobes 
pinnatiseet or pinnatifid, gradually narrowing towards the b«ie 
with siauatewdantate nargin or smetintes entire* Lower st«n 
leaves ware pettolate, lyrate with sinuate-dentate Margin imd 
aeute tip* In some eassf, the v i^per tendnal lobe broadly 
PIftt* Wtl t 
2 fia|Mdl|doid m B.niflr« 
Fig 1 
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l«tt«Ml.at» oeoapjSnf ateat nor* tlum half portion of ibm leaf 
vlillo lo othart it v«i goooniUx ovid hecvine ftbout l/S portion. 
stem leaves easaiXe* Xaniseolste ultli entire isargln and 
aottte tip. All thaaa laaraa mn dnik snm in colour and 
eoi^etfllj «aootli» InflorateaQee « a Q0X9!aio>»*ya<«w» liouani 
%i«re tntemediata to aiae batwaen the t\o parimts. Patala 
yeUotff having ^tseaa batiia«» tiiera* They vara eosspletdy 
atarlla ea thara vaa no dcblaaaoea of aatStara e&d eeeda sat« 
{feiotio bebairioitr of f^ lotmnipaalfie h^Mdat 
Haloala vs* tjfpioed of Hia aforaaaid Intes^eolllc 
hybrlda and ma greRtL^ r irrageOlar at rU atagaa. Moatly the 
sporoqytea v ^ charaotcddaad lor a pradwadnanoa of 18 univtacota* 
Eival«»ta vara diao eaooimtarad and tha laoat oonon w r^a 
vttb one or tva bivalttal^ aa la anridant trm 8« Th&f rmeoA 
fron 1<*8, la aaapheaa 1{» Hvailenta aaparatad ragOlaxly iMla 
^ a tmlTilmta la^ i^ad or ept ineozporatad in any of tha 
! 
I 
l^lar gnofx glTtng riaa to irragiaar «hre>aoa(ma grosplttg and 
/ 
the fbrKatiOB of oonplataly aborted poUan* 
^idiploldas 
MaloUo bihiavlotir • Maloala In the aa^idlplold 1 
/ 
gacaration idanta taa r e ^ a r to a great extant m* ma evident 
trm the general prein^anee of UTdLwta, mHvaleota vera 
oftm encountered rang|l9g Actm 1-6 in a mmtte/r of 
Xn % ganaration» thar^ naa a itriking iapxoveMnt in the 
^roaosoBa pairing* Ii09|i of ttie F.M*C.b had 18 
ieaidea iinival«nt# In a iov freqaanoy. In Ag and fmeration* 
85 
12t« ^ ants In All tha f « i i l le « ahoMd • gao«na trena fbr fttrther 
i^pfoiptiimt in ehtmoaoBf pairlfig lMliafl<mr« "Hie duronosaBMi 
ttMoelatioo vm mmtl i«e. In gnmpB of id Mvdimta «nd <Kay 
oeeasloaaUj' ditwoedating in tmivAfsnts* 
VmetSXi.^  • Host asiphiaiplold 1 genomtlon plants vere poor in 
poXlan f^ MTtiXitir vbieb vanged trm Plenta in Ag 
genoratlmia iispvovedi th<dp pollen viablliV to Af$ y^lch 
roctstcorad a fitrtbair r lM in Ag gwMMratltni iii«n 0fm isajorlty 
of the Indiiridiialo vera noticed to be senifartila eenterlng 
avmnid 84$. h larger prop-^rtion of the genwatlon j^ents 
b^onglng to the fisily PHJ -^l, mi n^Z stil l did not 
at^ Uiin ftall fertility» lowing good pollen in the range of 
But in eontraat to theae, the progenies of liie 
fmiljr FR4-4 adiiewed g ^ t e r inprovonent end were fbund to be 
al&oat fUUy fartilo* having afound 09od pollen* 
the aM»d fert i l iV eodiibitod m wide variation 
betweaa different uoijliidlploid 1 generation plants aod ranged 
tnm rer j lev to fertility (from to A^  
generation! an iispiDveaMnt in fertility wsty howevert recorded 
and the plant fagailies showed good seeds set nsx an average* 
Far«ile3. to the ia^rovcaant in etiromoSffiBe pairing^ m inerease 
in fertility was achieved in Ag spmeration inhicta vasled from 
4B*.45|S« A larger prqport^ of the ani^idiploid 4 generation 
progonies b^onging to S faa^ies vis* and PH4.E 
was <;piite good in fertUil^ ranging froa 6S to BlSSh iliile that 
of the FS4»4 faaily registered a further oorreotlon vith regard 
S4 
vaed f u r tU i ^ •• 1% had qptA aet* 
laie podiB jtw of mtAimt insogiag tfom da 
to 6.07 em in Xeogth idtb « eoapftr»tl^ r«il3r isediini pedleA 
(l,«Q&.e«S}. mi3 lieiSs Bods fbi»@(S an aaiifLo 
of 40*00^ ulth liie pod bearistg uds * an Intenoedlsto oondltlon 
betv»«o the tuo paiwte* Hhe hel^tt nxmibmr of prlaaxy and 
iie^Midaxy brandies, Isng^ of pode^ beak aod pedlede, imaber 
of ovule and aeed per pod of rcpvieeentat&^ NHi of ••(ii fmlly 
are given in f t ^ e 4* 
7* l^ft^ica la^ MHalpa x l^ fffaefLei^  pt^ fflf^ ,. 
Hytorldliatioii betvaao ^aaeloa janoBlea B.C. 86852 
«nd leHSjSDDi i««i eanried out in tlie winter of X98&4i4. Bouenrmr, 
no tgliride ocnftd be obtained from these eroMea and l^erelbre 
further oroMes were atteafited In ittie fblloulng yemf l«e* 
ualng tbio tlae « large imsber of fan»le indlTldualfl* 
Xbe <XR»aaed aeeda were grom and rndLysed naact year. Hie reaadta 
are given in Tabaie The tbree t^tsrld pi ante so derived, vare 
trMted %&.ih eoldiielne for Intlae&ng anpbldiploidi'. Aa a residLt, 
%m fertile planta wnre aemred* Hie aeoond and tbird goiarmtion 
of the ^pniheeiaed anpbidiiaoida iwre groMi and and^yaed in the 
year 1966-67 and 1067«68 reapeetlvely. 
Hort^ Kdogy of F^  hybrida • The bytnrida iwre ereot| tttU vith a 
roaette of Imvea at tbe baae* lha atan OO t^k, bLoooed and lie^t 
green in oolow vlthoot balra. It branched alaoat in the asdla 
Plat* XI t 
Ig* 1 B.iMBoni^a 
2 Pod bearlfig brancSt of B.^ pponipii 
S Pod botfisg bripaeh of az^hldlploid 
JB»3flB$EBlSB * 
4 iUi^hidiploid B.Jftt^niea x M»SXMS& 
Fig. 2 
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of fffmy rtMoA Imt at «n of mhcmt Bad i^ leaves 
vara petiolate* lyrata plnsatiaaet lAth a ramber of lobea arranged 
irregularly m eltb«r eida of ttoa Eddvibt having er0aaate<i^ aatata 
aargia aaite Up* HidHb very broad* flattaaed mid Xl^t 
greea in eedLoun Uppar tavninA lole is ovdL ai^ oeeitpi<^ about 
l A or porUon of Iaaf« thesa mdiael. Xaavas were dark 
grean in eolottrt thic3c( erisp and sooatlBMis pudtarad v&th Oiita 
sU.ff sotoaa hairs on tha under aurfaoa asd peUole* Xiover 
staia leaves aiudlar to radical leaves in thdLr noephology but 
ssallar in sisa* tapper st«a leaves vara dLicoet seasUet lenoaolate 
xA^ entire sargln acuta tip having no hsira* iBtlor&eemee • 
a eoxynbosa-raecna* l^ovars intermediate in siso betwaan the tw 
perants* Petals bri|(ht yeOLlov having spaoas betvean tbae* 
Anth^ not davdLopedp raplftead Isgr staainodas. 
MeiotiG b«iievl0iir of F^^ intarapeeifie hybridsi 
duxoiossoiae bdinviour in the liybrid plants follouad 
tha sma abnomml pattern as was eharaeteristie of other hybrida* 
fhe dmoosone tsmhar of the hybrid \m 18» i^otdng generally 18 
univalmts at net^ phfldia 1» I t %nis noted in this hybrid that in 
stost of the ociUs idiaravar Mvidants did not si^arate out fkioa 
eadk othoTi they tended to fbm eentrtd. oass in esntrast to 
uni^ants t^ich swstly lay aeattered throu^oitt the eytoplasa* 
the nuaber of bivalents irad univalents and mean UvSlant fra<iuen<9' 
par ed l is given in faifala 8. the post oaiotio netai^ faASa 1 stages 
vara t^pieia of that daaeribed earlier in other hytrida and as 
usual ended up in fbraing anqtty «Bd shriveilsd poUen grains. 
ee 
Aaphiati^oldti 
MdLotie behandour • Ihe ti» dir(»K>soas-4ouliLe plonts 
0%>talQea» tthoMd dlvturbed chvosaoseae patxing In anplildllplold 1 
gen«vetion« QeHj « eeiUai ftlsplajr^ roguicr fbtmatlon of 16 
bivHlaats, tiill« « gr«at peroeatag« of then had a hls^ trwt^ mxt^  
of unlvaleata rangtag ftoa fn i»g»rovanent in diToraoaoeie 
palriag mo notlead In geo^^^ion plants oAly to « liaited 
mtflot at the ntmlxar of imlvalaota vera Mduead frm 6 to 4 only. 
Again is As generation« a general vepmaeA U ^ d in dbraBoaome 
pairing iMtf obaerved and 70% cnille had regtAar 16 bivalent 
fonmtion* The reat htMl etiU uniTcilents ranging froa 1«4« 
Fertility « 2be fartiliiisr |& ^ generation plesita toui low loth 
t&r pollen and eaed. Ihe averege pollen fertility in generation 
fbr both the plants via, J M and ranged ftoa 
In 8aoeration» a good teriation use obaenred vitSiin progenies 
in both ^ foBlUeat having good poUcsi* 4n ls|>roveiBent 
in pollcsi fartility oeeorred in ganeration Oicn i t reached 
68^ in 13ie progenies of J!Ml and to that of Hug. 
13ie ansjhidiploid 1 plants mm (bIso lov in seed 
fertility 8tu>%iiag setting around A large suabar of plants 
in % ganes^tion belonging to JIM. fttndly nearly doubled its 
seed fertility (849)• tMle the progenies of had only 
good seeds set on an average. Parallel to the ineraase 
trand for ehroooaone paiilngt the seed f«rtil ity al«o fbUoved 
i9X»re or less Ihe e«»e bahavioar in Ag ga&eretion althoo^ 
not to the saae degree* A larger proportion of plants of fttaily 
85 
3TM. wre fbmid to f t rUI « rnxooA 4S% i«iUe th« jiLmta of tfa« 
ffBdXr ^ ^ wre rolaUveiUr low f i r tU « (80f). 
pod* ifMTt of swdliBB eit« magiDg froa 4*90 to 
e»OS s tB Issigtb u l ^ a coqparftti-vetly sssll pedleeH (0«9S to 
«ad beak <0«6SM>,69 m) fonaing m mgL» of 40-60^ vit^ 
t^e pod laeasliig eslB • is intmivedist* esnditim botidotn the tvo 
paraoits* Hie mndMur of prtattfy aa^ seoosdaxy bnuieheot 
leagth of pods» peiile«l eoid beak, aaad fapt&lity total seed 
jrldd per plast of reprMantativM of each ftol!Ur are 0Lrm in 
fame 4« 
^ i spa^ nsft * m ^ H m a i m 
Sraaalea rapa vat eroe««l v l ^ B^afgra Sa the ymr 
100MB9 Hie eroBOed aeade were mim ia fbe eaxly vinter of 
108&*6e md of fhm only four senolae hjrlsirtda ooidd be iaolatad* 
Ihe reaiAta of ^ e cross betveen £»£S3BM. ^ £*MjBBQI gi'treo in 
Tatile 2m Ottt of theae four gamdne t^brlda obtained» tuo plmta 
were ooldilpXolditad and the reat ware utilised (br loorpholoeieal 
and ejrtcdoglcttl attuUea* Ihe aln^e plant progeniea fkoa the tm 
aaphidipXoida ttma ayntheaiaed ware raiaed ac^aretdy in aabaetiaaQt 
yeara* 
Horpboloffir of F^^ hybrids* 
flnntit ware eraot* almder bairinf very thic3c and atoat 
ategsy living branches prollta^y at an an^e of about 45i>58^ . fhe 
beij^t of the planta varied and aeNaa plaata i^wad arbored. habit 
net « X t 
1 S'Sttft 
e Itssvet of J«jQBt 
8 tmmm of aaplildlplold j|«ZflBft « 
4 Fod twexiiig sx&d of «B3|MLdl|itl.oid 
Seles 
8 Dipliidl|>loitf £*SjBBa ic S'jtiUZS 
Fig.1 
Tf 
Fig. 2 
Fig. A Fig. 5 
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rMcblng 208 Radical ItaWM petiolRt«» Xyr»te pinnntleeet 
or plaimtipArUta iditi ffinaate-4«itAte mrglii and aoat« Up, 
tandnal Xobo bmadljr ovdL oeeuqpTlng atxmt l/6 portion 
of the laaf« lamr Xobea oHsneeoXata^ ammsad Invg^erXj && 
oiiliar sida of Hia nldxib and Intcamparead vltb amalX Xoliioa* 
Lowar Xobes qoite aaalX in sisa* Hiaaa Xaavea vara dartc graaa 
in aoXotti>» having fine atiff aatoae haira on tba toidar 
aurfaoa* t<ovar etaa Xasvea qnita aaalX in aisa aa cot^arod to 
radical Xaavaa* Ihay vara petlolate, lymta pinnatiaaot with 
aiimata-dantata nargla «a& aeitte Up* to^ a^r tansind Xoba ovaX» 
ooo^jfiag aljottt XA porticBi of Xaaf, tamr lobao qiiit« 
i8»aXX in aiae* Ziaavaa dark green in oAmat with iliite aotoae 
haira, tSi^ar atm Iwrm Iiaioaolate« dialling vittt antira 
margin end acute tip and nara aong^etaXy aoooth. ]UifLoreaee»ee -
a eoiT^hooo-reeoaa* IXovara vera interoadiete in aiaa hotmm 
&«XSSUI ^ ^ B.niggp «• having atasinodea in pXaoa of HCLX^r 
dav«iLopad anthem, FataXa tsrii^t yelXov %dth apaeea batveen than. 
Maiotio hehaivioitr of Pj^  intere^eifio hTtaridsi 
Ihe hyterid hi^ 18-chmaoBo*© oonstitntion as rav«0.ed 
hy the noat fkwiaaat oooorranee of X8 univsHonts at nataphaae X 
in ita ttaiocjtea* BiviXinta ranging tmm one to aix (PXate V, 
llg*8) vara anaouotarad at aetaphaae X« lha aean MvaXent 
fraquanegr and ninhar of tdvaXeot par eaXX otaiarved are giv«n 
in falXa aihaeqaant atagaa of meloaia vera irragoXar ss vaa 
evident tvom the tmavan diatribstion of ^ e diroeoaonaa eauaing 
totax poXXen atarllitj. 
m 
^is^hidiploidst 
HeloUe Misvlour • fbe iSj^  anphidliiloldto bad m 
dtmmotimem aoA tfhowd 10 WnXmifi « t 1 
in their tpoTOeytoa. Sm&UmB unlvtd«ots vem alw obi«r«ea 
and tlie cost ooBcxm «xmstltatlon vae 17 blvaloots and S 
unlvEa^mte. Bowmnr^  ^m^ents « i oanjr as alx voinb also 
Been iSban^ mt^m those mlvAmtB ^emrer thoy oemnrad, 
lay se'^ttered Hkfoaglbiout the aytoplaao* tn A^ 8«n«x«tl<mf 
aelosie ma mm atsti^msed aa m» evld«Bt flncRs the low oeoumKnee 
of taiivoleote* la Ag gene^etion I t attained aonsalltsr eseeept in 
w r f Hm eella Oiete fcaaidaa 17 M ^ « n t s » tm tsnimftloata oenild 
cffisuslljr be aeon* 
Fertility « the arovafe piOlen f a r tU iV in % ganeratitm uaa 
good in the tuD aoleetiaiia i,e« WMi&A and of the 
aisphidiploid reoording 40 end refl9>eetlvel3r« In Ag 
generation i t ahovad an upward trend in both ^ e MUliea aa 
i t ranged txm 67«71$! iltile in generation all th« plenta had 
jhnm 9&mm% good pollen. 
In gnerationt Iha ai^hidiploida hi4 good aeed 
fertility ranging ttm 87 to Sn Ag g«s«ration cmo plant 
faniljr B8o68/&»113 oemaideralsly iaproved aeed fartilit^ and 
had $9!? 9>od aaed lAUe the oorraaponding value fbr the a«De 
in A^  ganeraUon va» Ihe other laant popiaatiott via, 
RIMSA diaplaared a vide variation fbr aeed fertilitsr ia Ag 
generation. I t had feon 64 to 81^ good aeed iliUe in 
gmerationt i t ftirther vant to 94«8^ en an average. 
I 
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Hie itoda %mv straii^tt only eXig^tly cutnred» aaalX 
•ls«d (length • 8»40-<U5O en) vLth oosfjamUireily long pedieed 
( l^gUi 0»ei».l,«09 ess) md ahort beak (Xength • m), 
fbvmliig an an^e of 40»80^ v l ^ the pod benriag ado* the peAs 
eontsMeA Bmlf SMds lAiSle the ovule nuaber reaged tnm 8*16 • 
Seedv vere toow with retieuIetioBS on the ourfttee* hal#t» 
nmh&p of {»ftauivy imd oeecmdary lanmcheay length of pod, 
pedietd and heiAiy msaber of onulea and a e ^ per pod, aeed 
fartUltgr of the pA«nta In eadi fsoily are s^ven In Tat^e 4» 
ggyfflCT ffroifffftnrttt Hrayal^ SlgSB 
7o aake Braaaiea tioMtnefbrtlt oxoasveenapatiUe with 
jBtlfiSa* flowors of the tamee were eroaaed vlth the 
latter in the year 1968.64, the aeed aettSng in the emsaed poda 
%m ihiiflly lov, me orsaaed aeeda liiidb were aovn in the 
8ttlMW|u«at aoatly grew into aetronorphie planta. Only one 
genuine plant hytnrid vaa, howEn^, ote<^ rved aa ia ovidoneod 
froB Tatae 2» iamag the hybrid poptilatSm raioed in 1064-€6t 
only one genuine hylxrid m» noticMsd* Xta dlirQi»a(»Mi amplmmt 
vaa doutiled aponteneoualy early in ita ontogeny taming i t into 
a tTpieal fertile as^hidiploid in all raapeeta. Airther eroaaea 
in 1O60-67 aa^ the analyaia of hybrid populaUoB in 19e7«68 
rev(Ma.ed aeven genuine f^ hybrida. Oat of theae, f ^ vere 
eoldii|Aoidisad and the rmaixOag vere aubjeoted for cgrtdLogioai 
atndiea. 
a 
Korphology of f^ hjrbrld« • lbs Iqrtarid vas a Avtrf^ hrmdbiag 
unfinaly vith a proftiM tillering hatdt* Iho tl9oa«S vttb 
« t&nfiw at Hie Joint** end th«re wsre euuqr bmn«ho» 
vhlcii aro8« fran 13ie nalii stesi at «n en^a of Indies! 
leavaa fbvaad a voaetta and vara a l i^ t ly petiolatad» aUf f 
and caAwp, l^te-plnaatiaaot* sXlgjbiay Xobad^ vlth aarrataMSentate 
n a i ^ » 8(»»eitlaaa almata and hiapid uith iMta h a l r a , t^sdiia 
unavMi and daxic grwen and tha tanstoiil lobe was varjr lavgot 
fbrcdng about tbraa qfxtattw* of ^ e araa of fhe Imif* Othar 
lolSMi vara aB»lX«r and ^ « r a mm thraa or ftmr of fike&i. Hain 
loto Mtf dotted uiti} irregular protubermeea en Hie 
npper aurfhoe, Caulina leavaa ware lyrete ^th a earrate>d«ntate 
vere laaa haixy ttiSXo tha upper laavaa tiere lanceolate, 
ent&ra and aaootbi* the Infloreseanee %m» a Qoryaboaa-raMate, 
fiovara vara ladi^t yaUow vlth petdLa aaparetmS t^ i^aoaa and 
had noo-dflhlaeing ataolnodaa. 
Melotle biliaviottr of lAt«r(Q>eelfio hybrldat 
The taalotle prooaaa in tha F^  Inter^eeifle hgtrtda uat 
h i ^ y diatiurbad» At aetaphane If out of 100 odtoaytea iOMtlyied, 
76 Stowed le tmlindLenta. Zn others a ntimbcr of bivaleata vera 
alao seen ranging frcm one to thn^ (Plata flg.0)« their 
freqiUflncQr la given In Tabia S* Etabaa^ant laeiotle atagea 
foXlovad O^ia sasa asuraa as la ^ a ease idit^ other hybrida^ 
giving naa to a aasa of ihrivaUad and non*-vial&a poUan grains* 
PIat« XZ s 
SeSaamafioSU 
e I ^ w e ef J|,SI!MEBSM$U 
8 imvm of a]3| i^di|»Xoid jBejEBSmsaMStiil ^ 
£*fil80l 
4 Pod bMrtog flodo of SSBBBSteKlll 
8 Pod b»airlnf odv of ai^hldli^id 
SeSayMtiam * J2*al8a 
« iiaphidipioid £>Ttniiafferttt X l-aUcft 
i 1 
i W 
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Aaphidlploldst 
M^otie htiivtimr Heloata quite regular la the 
ganeratloo. PotUea aother e«aie with 18 HirAeata (Plate V , 
l ig« l l ) vete aluB^B counted* Hmievorp e fe« eoUs with a 
dtroaofKHae oonetitiitlcm of 17 Mmileote end two imlinAente were 
ftleo teen hot their frequenoy we* nei^lgltiLe. In the subieqtient 
genereUoBs, all the iselotle oeUe wl^ 01A7 18 bivdLeDte were 
oltsenred. 
Fertilll^ ^ e a8|^ldi|dold in the ^ gmeretlon we» fkiUy 
fertile end etalS-e* evera^ pollen fertUitsr wee 94$ end 
hed eoed f^rtUltj . In tSie aut»9e<^ eDt generatlonB^ It va» 
etaiae end tme lareedlng. the everage pollfln fertility 
In Ag and generations was 94,7 and 95,1?- rei^Bctlv«ay, 
8owierver» the aeed f^rrtill^ in Ag gee^patlon Inoressed a lot ae 
i t wee recorded to he 90fl iliioh reaAln undienged in gen^tion. 
were aoooth forming an an^e of wltb the 
Btaia 8X100 long and narrow eontalnlng 16«>S7 eeede «hieh were browa 
in colour vith ciaxieed reticulations on the aiarflaee* fhe average 
l^gth of poda» pedlci^ and heak^ miaher of ovulea and eeede par 
pod ai^ fertility pereentege are gliran in Table 6« 
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Eeonoslo ttniLttattoa of lb* •rt&fiotiiUy «ynthmiii«(l inai^diploidit 
tti« new an{^iai|>lo&d« sjr&Hittslttd txm different 
eoatiliMitloiui mm amtmrntd on il«tt«l parfbmanc© of ttidlr single 
plant jpield tn Hie wAy fmieratlons. Ste enduaUon of their 
•in^e pilf^t ^eOld to^tliwr vltiH cumber of pods p«r pHoat and 
nuaber of seeds p«r pod and oil pereantsge uasy liovever* tmdertakeo 
in emeratioas In 1967«6e« their ooapsreUve 3d.€a.d 
p&tfymmm ehoned thet the ai^idiploids f^ ram ^ e ooaMnattons 
leafy X S»B4j8ll ^ rapif^miw x £#BjUaBI bad a very lov seed 
]ri«ild (Table 6)« On the other band, tbe «9hidiploids arising 
tram the eombinations betuewa oleiferous typos vie. l^eaapejaftrts 
var* 7«illov sflrs(») x fi*8l2Bi (U^ B«fl«npestris rmv» toris x M»SXSSM 
were fbtmd to be both high seed and oil yiolders* Soete of tlte 
seleetJUxtis of Hie eoebiaatioaa B^caaapestris var. torls x S a t a a 
uere quite eaxly Buituring b^Bides h i ^ seed sleilders. AeoordingLy 
i t was masidered that only the SiSLeeUons fnm toria % 
and yillov sarson x jglJOES vers going to be vevy prosdsing. As 
anoh, enphaais fbr serall scale trial of proadsing s^eetions ws 
put only in these two oombinationa in sabaequant generations* In 
case of l«jaEl£lSadyi sars^ x frflSSEI aaphidiploid, 
since they were sueoessftOly ayathesised late Storing the present 
investigatiw and being sanifertUe aostlyt eoUId not be in<anded 
In the eubse<;ii4Bt tiial idong vith other aeleetiona* About aeren 
very hij^ ylaldiog seledtions were nade subseiittintly fkm anon^t 
th«» (Plate X I , fig.1-4), the eoii|»ontinto of tbeir eoonooie 
charsetors alotog with total seed yield and oil eontant are given 
TiOas Shoving tottd yleid m& oil pevMntagt of 
pOlceit dfilftotlaaa In Issiy % JB*il8ifiSB 
T I IbtflO. ee«d yield I OU Goali&iiAtieni j StdLttotlim | i percentage 
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in t)ilD!L« ISitttt a « l « o t l o ! D « ifuw jmt I jh nao*i^lleat«di 
thf«e-row plot (SO* x trii l in th« yesr 1968^9 «nd their 
yiflld dia1»i M «enBp«r«d to tfo* «tandi«rd are given In TalAe 6. 
fbe Mtfalts isflieats sona of tha aaieetiona via. fS S/!MI8 
and Xsui^ cues hoire ontgdeldad tlia beat aodatlag vsrietiea and 
gava ap{>TOxlnatiil]r iOOjS core jriaild, 
Diaaaaa reaotiona of apatiLaa of Eraaaiea and of asfdiidiiaolda 
l)etiiaaB tliant 
Raaetton of Ilia paranta to tha three diaeaaea « The reaetion of 
Srastioa apetsiea titidn haiPtt bean uaed aa pforan^ to 
t*)aei£iSSS l^^snsmk ^ taUe 9. 
Raaetlon of asfthldiplolds to White ruat - I t ia dLoar froo 
Taia.e XO tbat the UBphidiplolda J^vOlving oleifezoua t^paa 
vis* S*SEBSlSSlB yeUlov aaraonf hrom aaraon and toria 
vare h i ^ y aii8eaptlia.et liieraaa leafy x p^niara and «q)ifarotta 
X P«nigra planta uare intanaediate and irtioiied eonaldemtOLa 
•naeaptibllitgrtt fbe aa^idlpXoid inmslving l^^ltoumefartii 
tmi unique in aahibiting eonpaiete reaiatanea agalnat thia diaeaaa. 
Eaaotion of aophidlploida to powderii' nildev •> In tha aaphidipioida 
ein>l.iring froa oleifaroaa and rapifetrcma t^ea« the reaetion 
ohtained ma nore or lew aaoM aa that of the auseeptitiLe aother 
paraota «bil.e an intemediate reaetion wai ae«n in the eaae of 
B.AlaiHiaif X fiefllsa *hd jB»BltiiB8B6 > B.niifer« Mphidiploida, 
Die greateat prmiae vaa ahovn tqr the aaf^diploid fi«ilBSaajLa ^  
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B.iitggft liiieli m» M>re or less reslAtaat il}«r««i 2«aslElaSDSSi « 
^ S a m m s m * JB«Bl8Ci w w fbund to b« h l ^ 
6U8etptiia«t (tiit&e 10) • 
Roaotton of aqplildiploi^ to dovej sdLldew • \ath tlio mx^tim 
of s Ji«iilssi» ' ^fiUsi SSatmsteititiL» 
B^niggft aB|^dl|»Ioid99 lOLl tho oHier eortMiiAtlono i^ otiodi a mvyiim 
degroe of flttooeptlMIit^* Ibo m^hldlpioldo IntiatLviiig Oleiferouo 
vera agaiii Idgjbly •tiaoi|»t&lfl.« tJberou a ioygo trambw of 
^anti Sa ttie eoraMaationa orlginatiog ft^gia S*iititiyBSi8S& * 
fi»iySEtoiSS * B.nlgpy and B.gapa « B.^ j^aay vere aoderatc^^y 
raalata&t* jai^idi{a>oidfi of B.ehingc«ale % a.algr« and 
S'jESMBtofladilt X wtiovlng a tilie^ dagrae of raalatanee 
m v of particular intereat ^ o a they wore oonatitutad of 
auawptitle laother parents (Tatde 10)* 
Qjrtogwtatie Ktiittetwpe of JBOtttiLfll* 
fluaswm® Spooles hum bsen r»eogal»»& la tJie geras* 
Bywle^ (futae U ) . Mott of fheso aro diploid and mOy thfoe 
poSL^ii^l^ « tetrqpdLoids ilildi aliov alULot>«^ l9|Aoid dmxaoiioQO 
bobaviour ia n@lo8l8. On twals of ovo8»»eonp«U1iiL« tffliilU«e 
botwem tho vwfodM 9p<»eie«» »tudl®d extanslvaily, dlfaoid tpoeiet 
h0ve eftt«8Dxl»«d into fbur geoonle gfWpB ids* /if B, 0 m& 
rseently 
c^arated atvon^Ly tQT o^as^itsr bettrlefo fkon o&6 
imol^r* 
Aaeng tb« SO-efcronoacee spedec of Bmaaiaa. tbare ara 
« mmlmr of ttfld aod oativatad oanea^  eaeh of iltiefc hm ham 
aoviffied a ^eel f le atatne, altbouc^ vith mtixrad spaolflo 
bonndarioA due to f rw gmn ftov moagft thee. (Prain, ]L»9e| 
Semae, 1919, 1986} Slnakaia, 1988| Sun, 1940| Oataa, I960). 
OlssoB (1954), however, on Itio %a»U of omas-iiieoqpaUMlity 
betvaflD 13ias« apaelos auggaatad that tbo a1»vd apaalai tuunring 
Bg—taa Itomattafb^t ahoiild %a lnB|)«d tog«th«v ill a ffiaipLa 
ganone A iMaoiigIng to pi^aala^ eiaaaatria lidlo B.Hmmia^gtii 
b© ooatldeired m a a^arato apodaa • a faet latar ooaflimed 
eytogmatleiaiy tgr Narain and Prakaah (1968)• 
(1984) oa tb« beaia of iitmmcmcm pairing in 
apoeiet Iqrbrids aagganted tha mpbim^ftloid origiB ot Ibo tiiroa 
high chvnaoioMe apaeiaa i*e*» Braaaiea ffrtnata Biwai» finywiiea 
t«l&« SifftMtti •p««t«« of tiM fiBtt* y^^ lMl^ qi 
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jjEISSi m& fig^iirf n ^ ^ Inwlirln^ tuo of the Hit— «iL«8iitftr7 
d l ^ i d lov tlironoMNM ipMlM &8tt«ly By^iea f r t f t ^ f t i 
Bgtiilea niflT^ «Dd Bg—i<» olagae^y OOQptiaing of B end 
C gmaam n^eotimOy* hmimr i t mxpporUA hy itlw fiadingB 
of U (19SS)* Slaee then theStt have t m i^nHiMistd 
artifldtaiy in dilffartet eatuntilmi tgr diift^ Mrect wiiceyt. 
£*aSS!l& erofSAB betiiem S^jaatiEtelS ^ ^ £*ll3LSCBfiSft 
(U, XntoOMm, SodsMKf, i9£0i 2a»/ Ewh^P^tnOt l^^t 
Qlwmt 1068 and 1960| Olwoii lessf HofUnm end Pet«r , 
1966), ^g^iei^ JttUati eyoMwi tetveeo JlsSaaBSSStiLS and 
^•atoai ( l^dtcot 1848| m»m4m and Siliilv»8«dia7t X948| 
Qlaaon, 1940} 1980 miA Silaiin«a(ii«r« 1968) and Braaaiea 
empiiiat^  tnm etomm betwoen •^S^ LSSISS^  and J*s|flOI (Flraadten^ 
1947| Mlaushimai 1GG0| mmufixim end Katauo, 198S). 
gy^iow itineaa Qoaa ew^vad the praeaas of 
^oi>ol7ploldy» QomUiiea In i t tlia m i «hfow>ao«a eo^plenent 
of tuo tUmmfisry d i j^ ld apaoieB <vi«. Snaaiea aaM&aatp^ and 
Byaatitta slgCi* ehximsaane a%ta eiaoa t^ ien atmaturiLLlj 
raiQftined alaeat uniltarad* Haturatiy oeeorring Bgaaaic^ innaa> 
ehova regular fbnatioa of IS at laaioaia in Oiieh 
hoaoloesue diroaoaooaa pair, ha* dlaooio iifteritiDoa and la 
OQoplatdy free of bonaoloffraa pai»tog be^Rfiour« 
a p ^ i M MMMpift^ iia • Ml artifleliai^ 
S9W apodlMt eonatitutMd of BrtfffiCT - o^ 
a new ^moM D and Brfm^wi aiaria (B fHKNMi)* 
As poiatsd out eailiapf Biai@8«ms StV^ fftknaKHNsne 
of Briifiea vltli tlwrrod iqpoelfle IsmiiiaUislMi hgv« hem roeo^iitod, 
t U l 1,940 there primillod anefe eonfUmiaa alxmt tholr smmtSL&tam 
•8 tar tacasfao* HsAuHaeod and Sildt« (1G40) yofsxved tovi« a* 
B.n«citta h mr, dldiotonaf Pvalii (UB96) Brigiea chlnenala L as 
a varlalar of ^gil^aeaa t,| tifiilo Sdnas (iSd^, 1986) oanaidarad 
i t « i a eapemte iri3rl0l9> is I t mfi^ hawme, Bslvard 
(1949) liio fivat fMlnted ottt ^that Ibr Indian e«r9i» 
and toviat tba tetflnioel nana lAioiild he SejHBaSEtiilS flasraoh 
SfcOeaSSStiS toria r«^eti<v«(l7 end tha dluaqr bouki 
JB»4aHto8titt3Ml easpaatrla didbotoaa «Bd B^tpaaaatjAa 
aubsp* nsftna ver* toila tuiad tjf Amb (1986) itiould ha avoidacf • 
On a ei^iial otiaarvatlem of diff^sraet SOoebMaoaeea apaoiM, oaa 
eovdLd t h « a into D b i i v grempa puraly on 
nofpliologieal baaia vit« oil7» laafy* vq»lftePoita and vUd t^pa* 
lloii«vax>» batvaan ISha f lmt thraa gmxpn^ eenatiiHil berriaiv do 
not aodtty i^ov gene aacdhanga and ptaaant oi»iq>lati3.3r iNigidlw 
laaioaia in tqrtelda betvaan than (HoAnaga» 19S8| Hidiariat 1986| 
SiKka, 1940 and aiaao»« 1984). Hio fborlh gnw^ eon«titatad iQr 
S'SaUBlflMEtil i* <9>ito diatingoi^atla teom tha other 
thraa gniups and ^arafbra neada a dataSlad daaertptimi hara* 
It ia a i«Ud apaaiaa ftmnd aaiiajr in tha Maditarranaan araaa, 
in tha aaat aa Hur an flbat and Zndofangatio pldLn and vtatwrda 
m 
to Xt«lr ttod %«tB* It l i m «rt«ft» lannehliig •nmaiil.y TOvtsta* 
in htti^t trm X to B'« Radicil. Issvsa Ibzielag s fOMtte, 
patiolats iunei]iRt«t 1.7r«t»-pimaUiMt» hlapld with Oalte halrs» 
loM cnaiiie piaastlflld ead i[pp«r 
leneacilete « N D «Btix«» N L O W N W « B M I 1 « jp«LTT ARAUOW* I^OD* 
er«ot» •fl.acMlfa!'^  s^abRiwit oes^ rtaHMidf toruloSA coataloing 
tmek alaiid«r» «8«da ooapriMUitd hwfiag oil aod 
iKderait to aphidi (jttmazllte S B T I L T T ) CSlni^ S W R A L A , 1666). 
Sp^rt ftom htdag 8iox)>liolog|i«illj diiitSiiet ftVHB th« tlivvKB 
gfaitt|>«» i t alao torn not foxm hytiridii vith ttion (OlMoSf 1954)* 
KOVWRAR* S I K K M ( 1 9 4 0 ) ?«POS>TAD TQ^TORIDE SIMIXIRLNG S.JBSASBSFLMES4L 
J8-JEdUUuaila$ll " baviag v t f irropaer ocdotle 
b«li8Viottr, Zt m9 Oltson (1984) Wbo firflt poiated oat that eU 
tha variatitma in Itee EO»dix«s»aoaa group f^niMrXj vagMdad aa 
Alttwmt apaolaa ahsuld ba Xnsijad togathcv ia a ainipia apaeiaa 
"caapaatrta^ havisg fha gQooa» daaicBat&oo "A'* of C (1985)» ifcila 
B.yougnaftartl^ oving to onsM^inoMpatiMlitsr anat coxmi&wtA 
ai a taparate apeoiaa. But until vaeintly ao onapXata 
ai^ariaeiitgl enddanea ym airaiXftbLa about ita Qyto»ta»aoai« atatu* 
Otao Narain and Mtaib (xe68) on avidanea of dizoaoaosa pairtag 
b^fiviottr in tHa hjrbrKto imaXviiig B.lbu«nafert^ and o^av 
vapvaaootativaa of Udmis^ tmxmtim apaeiaa ttoXonging to tlui thvaa 
groupa fieSyBSSttll a«raon» S.rapa end p.thiTMna^y. 
daaonatratad that i t aliotild ba o^idarad a« a a e ta ta 
raptodaetiva unit eootribating a nait gmosBa pvopoaad aa 0* 
I t ia pnbabLa Utat dil thaaa SO d^bsoaoaona apaataa ineludlag 
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£*3tolHaMU38ZS4i m o m ttm 9oa» tamtm diploid prognitor «ad in 
tlie oourse of ovaXutloRf iHe diieeesoee couplmmt ot B.fti^fnafortll 
so mdb dlirargtd ftpoa otheni dii« to secMsaattioii of s«ootle dunagM 
mi • iNir«ilt of autatl^ esd «etL«etjU»i snA pnbeliLjr «truetarfll 
clumgM too (SI)dcR» 19^), that i t is no longer ospiftiLo of 
undergdiag sjotapsU uith and iliatsover Xittlo gmotio 
equiwlenes still left* lolng about oceaslondl pairing in tlieir 
hTtirids* i t is prssuxasd that ^.timiwefbrtii in 
btagee nost heV9 been geogn^MedLly ieoleted from 
otber A ge»NMi apeeies fbr e long tiae» preventing its 
reooiBbiaaUcn and fhvouring buildii^ 19 a Strang genetio barrier 
in its geoetio ils far Itie status of otb€»r SO-fituroeioaoise 
spQoieSt present investigation is in IVill egroeoant idth the 
elassifieatton of Olsson (1654) stated earlier tfclefe dbould bo 
adopted universally* 
itay attaiapt to ovoss B.!aMiMieftirttl v i ^ B.niiaf has 
bean so far unsaeeessful (MohionBd end Sikke* 1940 and 
Srinivasaehar, 1964). the atteopt nade in the eourae of 
investigation here vas not only oronEied tdth aueeess far the 
first t iM in bradcing the eroas-inoM^atibllity barrier between 
the tto but Also in atiting the sterile bgrbrtd agronooiedLly 
stable and fertile throng oolehiploidsr* An aisphidiploid arising 
frsa this eross ia« therefbre» lik«ly to be a new apeeiea having 
the gfliMMaes 1>B» eonblnlng good agroaoado diaraetera vis. d%iarf 
siset proftise. tillering habit* narxov flowering range and e;Md 
tolmranee of the vUd donor parent B^ftaumefbrtii, Thia new 
aapbidiploUt •• vwporUA atovA* hat all diametfixdatioi of 
agroaonie wxetOJlanee ^ t I t 16 relaUira&y a UttS.a lev 
in oil eontaiit I t hat been naaad ^•aaalea MrffiyHfrUa 
(Bwraia m& 1967) p boeaatfte ^ l a a ^ taata vaxsr Uttar. 
Bfftyrta ara balog mda to iaoranaa ita oil oootaat 
roajntli^ia of this apacdaa uaing a lerga nunber of pavantel 
vailatbillty and aatat&oii braoding. 
/irUfielal ajm^aoia of aai^idlploid varlatias of J*|]|nfiSt CdMt 
Dio pzopoMl of the tbeovy of l^ lnriLd origin In laaiqr 
planta tgr ( l ^T ) and the dlaoowiy of ooldilcdoe aada 
ind^aodeotly W (1988), madcClaa end mvxf <1987) and 
l7eb<iL and Ruttal (19» ) aade posailiLe Hit artifleial ajnthesia 
of maaxoua aIl^(A9|»loid» partleulaxljr in iliaat faslly. A 
tev of tbeaa c h K I j tamed out to ba of aajr eaoncndLe utilitar 
and s o a ^ used aa bfidgltig ^>eeiea Ibr the tmefer of aoiM 
valuable attilbataa to the eudtivaMi* jfiBfil* • natarAiaed 
aa|9hldi|ilold qowMwing in I t the fUIl ehyoaoaaw aos|iil€ttanta of 
l- janasissll so) and S^sSMB " i s ) « the Utillaation 
of ^ e prevailSikg wriatSima moeg SO^ cbxtMoaoaMS Bwfaaiea 
apeoiea fbr tbie inpMveMQt of j6» jMtfaBl rwaine^ M fhr 
uneiq^oltad t^ r both natoral ageneiea due to the apeeiee being 
loodised in their gaogvaphloal diatribiitien and tgr breedete. 
An avtifleiA reecmatvnetion of tbia liqsortant ollatcd frsm 
one of ita iwTing eonatitttant diploid thus aewaa to be a 
fruitful line of reaear«h« At the SO^ehiQeoaane levd. of 
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Bfiai<a^ (A suoaam)^ there ia a tromndotui w r l aM l i ^ and 
varjr Xittle of i t has hBe^  utUlsod. Xhese em ba 
claisKied into thraa pnxxpo jmrely oo s9ox{ilii^ ogiefl(l baaia vie* 
Idaf^ aad as has beea pointed out 
fhe ohjeet ia the praaant inveatigatiMi has bem to obtain 
b!^  oroMing the above mvyine gros^* oonotltuting A genome, 
with the other diploid parent (8 genooa) voaa^ of imriabllilqr 
at oBsiMdipIoid XevelL for fUrthor ta^edicg and aeleetion. 
fbaae oroasea are idao Xikdy to rmmA the parUodor group 
of SOwchrcKaoaaoe qpedtett iliic^ have gone in the aaking of 
^•Jll&SSi * ^ ioportsat oilaeed erop of the eount?7« 
Oroaaabllit^ reHaticmfhlp - Hybrids in ell oo^blnetiona were 
obtained tdth the three groups ithan atteiipted em a large aeailo* 
In one oosbtoatlcMa via* B.imoniei^ (Leaiy grov^) % 
i t appeared diffiouit to get the hybrid in the srear 196&-64, 
bat in the fcOloulng year \iten enaeouiletion in the r^atively 
aauOl aiaed buda iiaa done on a large e nuaber of 
hybrids tare aeoured* Probably the aiae of the flouer akmg 
with SflHf fertilising tteohanian playa a limiting role here 
in obtaining the genmine hybrids* the saae vaa alao txue ia 
the eonbiaation vis* fielgsmifiMeSH x B,nigr« «|)idi gave rise 
to the syathesis of a nev apecdea B.tBarlft»ll^- Besides, i t 
vaa obaerved that in a propeAy aoaseiaated flouert the physiology 
of tile plent vas an ii^portant fSotor* detendalng ^ e aueeess. 
Purily on the beads of erossabilit^ ralationflhipn i t asy be 
postulated that leafy typea ure m f related to B.nigra tiian 
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oily t9p«» leSffltittSadS "iuraoii and toria and r^plfMrcma 
t9paa vis, £.XB&ft* ^^ ^ ^ ^^ £«2asmiaSUdi41 ^a* 
the naxlaaa geoatie dlvargenea tseesuae of having davtilqped a 
r^atlvelsr 9tTs&g Isolatles Mrrier ia its gefietie asrstea* 
the attenpt to <mm the latter with ainee 1940 teth 
vil^iin the eoimtvy end ataroad met uith Ibilure* It vaa 
onlF to the preacot Saveatigatltm Itiat thia <mm eotild 
be KQde aueeaaaftil Ibr the flrat ttiM. 
ttoiphologjr of derived «^idii>leld8 of B^  Jm^ fsem 
All the equhidi^oid planta ay&theaiaed uere 
* 
intenaedieta hetueeB the parmta Ibr noat of the cbex^eters end 
reaaotaLed natoral 1«|MSSS ^ edll teoad ref^eots* In otniMttatleaa 
derived from leafy via* S*j&lBaB2lB» S-tttiSlSSBStil 
ond Jgi»3flgsa$la» ^ rai»s%:cibLe imifonBlt^ regarding the hei|^t of 
ttk» plents vaa noted* Ihey all had arboreal habit» oonetioea 
raadiing 270 en partiodaxly in the eroaa ILtxrid^gna^a x SeflSffle* 
The oaphldiidoida luid a vary pronouneed vegetative gro%fth» giving 
an overall buu^ e^earmee* In reapeet of leaf dhareotera 
diatingaiidiing the ^teeiea^ these «B|)hldi|>loida looked like 
nature JS«lllQfiSl ** inl»»miediate condition betuem the tvo 
oonatltuent parenta. for ^naaple, tho radlecil aa vail aa otm 
leavea of these ani^idiploida had sedlms aiaed petite. The • 
ri»diedL leavea of Ihe sKittier iilanta (B^narinoai^  ate.) are 
petiolate vhile the louer and upper etacwleavea are atrontfLy 
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dLaaplng* On fh* oiiMf hana, MtAleil ts veHl «s st<o>»l«aTe» of 
fi»jdd0a •tffonc^ Ly petiolnta. iB far ftho ataa of leavas in 
tha aapbidSpXoKla dar&irad ttom thant i t uaa ywf larga end 
quidk groviags ttovlag a poaltiva hctmroala over thaiv potanta, 
SoaatUiaa tha laavaa yaaentiLad tlie i«>ther paranta nova a«g. in 
tha planta obtained from tha eonblnatton vith B«iwpoaioa b ^ 
radiaail and ateewaaavM iiLth tvoad, laattanad and graeolirti 
vhlta petioXa and nldilb aUoat lika tiwt of B.lBPOPtca. 
Sltttlaxay tha loiuar ataB»-Xa«f«a in B.dhinanHa x B.nigra 
aaphidiploida imrc vavy nueh raamKLing to tliat of ip»ehinaaalf 
In ahapa, balng auborHcnlar* ALso* laavas of B^paidnanala x 
BeflldBDI planta vara aoeeq>tionaLl7 very Mg in aiaa am>aolalIy 
tha radical onea WhUe thoae of B.naginoaa x B^niara vara 
int«madiata. Ilia ttppar atam laavaa in all tha nai^idiploida 
vara lancaolata« eaUra idtli a ahort petiole • m intamadiata 
etmditlon batvacn tha tvo paraota, 
fha anqpiiidlploida originating frooi oily typea via* 
B.fMMpaa^a var. yaUov aaraon» teovn aaraon and toria vara 
elandar vith laaa vagatativa grovtli aa eom>arad to laaiy x 
B,niflra ooDUnationa* fha haight of tha idanta m* aadiua 
varying fron 180-200 ea« In ana plant fuaily <mly (tN*89) 
i t raaciiad a heii^t of W60 cm uith a vary thieik and •tcnit 
at«9j^  Aiking tSia form non»lodging ooeiilataiLy. Baeidaa haigiht 
variational^ diffaranoaa in the ganaral appaaranea of Hia planta 
eafttod othar faetora vera alao recorded a.g. nmbar of 
prinary and aaaondary teanbhaa and their length. Hie leavaa 
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Of lb* mphidlplelds dorlvtd v&n 9II p«%lol«t«y Xyrate 
plnsfttlflct ar parUtOt uitH no vgrlat&on (Baoag ^m^ vet«!&iiig 
in reopoeta to netarii ^.inne— and tho • « « tlm 
Intomodlato Imtmm tvo payoata* 
%nihetle nqpliidlploidi of ^^ JSEBi x S*OlSBI 
v^ifestias gmupa) v«re vegetetlTtAj figosoua a* tKMBpaMldl tiO 
0 U 7 ]c JBcJSd^ fiSi lot Bot a* nodb as that of leafy x S'SSdSEB 
piaaiUif dLthongti tore tatih^ iq^aaipanea of tlio lattar* there 
vaff BO oaxkad difftoaoea In fho hedi^ tit of tbe plaata eBong 
^ e t%o fivBitliaa oHainad Ib tlda emaa and Tasted ftoa E4&. 
2BB OB* the mdioBl lod Ioiiwp etm loeivm mrm Ijmte 
plnnotipartlte at piimatlaeet tdtb emiate-dantate m^gtii 
tliUe Ihe uppaar leanroa vara laQoaoaatet entire hs<«rlng aaaHl 
petiole and a^ preed mdl idtb oiljr ^ JB-jBliBa or 
oatiunA JBeJlBBSS* dealrataLe <^hiu«eter of cma of tbe 
oo&atitaent p&rm% via. h a ^ S svoaHeii nod ctderged 
root lAtii not olseemd in tbeae aci^idiploida • an object tetv 
i^lfib the eroas wgi attenpted in tbe preeant Inn^tigattMi* 
Houaver* mdx ^ a e of ataatard «dtti ei^arsad roota v|8« 
B. tunoaf trar* aoptrxliiaa ooeur in nature (Siin» iblch 
proUtflLy arose tsr ooeaaion«l hi^ lMPidiflatlon of ^ ^ 
B . B i g f Sd Maditarraneaa* 
Hie infLoraaeanoe in the p » r « D ^ apeedea and 
their derived iR«]hldlplolda vai» oor:Mt»e»*rao«e» tnt the 
arrangeaMnt of hoda and flovara differ both in 16 and 
flhroMoaoM apeaea and their reeulting a^Aidiplolda. Aa 
pointed out tgr OlMoii <1860) t the of htm Yerjr otiort 
pedlee»l8» danseily esrewlwl ei^ atand tlici floi4«r« «liUe In 
Z(^ dtkv(am9m» «pe«Lwi» ftouera tan podioellate vlth imig pedieel,a 
and stand then tfa* Ixidff* ^ tHo artifldLadXir j^thoaiBod 
eo|Mdi^oid9 vev Interaedlate in r«fipeet of thla ohamoter 
having flowera and Ixtda atandinc laovB or laaa at th« a«M l«fir«il. 
idth aadlaa padioaOL* lha aapela in all Vi& eo»eim»08aea 
apeeias fbm an at the tlae of ontheaia of aj^zoxiaatcly 
80-45® ulth the oeotral axia iihile in B.ntgpif thegr an 
pacpandiouilar* ALX the aaphid^oida resmlAed the Xatt«r in 
thia rad^eett bonavar. Mtidi ioportanoa haa he«n giTcn to the 
emragcaent and genenl ai^eavanoe of the poda and aiaber of 
aeeda per pod in <aaaaiiying the ^noa apiaaiaa (Son, 1046) • 
fhe pods of 80»cbn»M>8ana i4)eaiaa are long tdth long pedio^a 
standing nore or lew at a rii^t anifLe to the atan, oontainlng 
SO*EO aeeda. In the pods have vmy (sdiort padieaHa and 
dloaaljr a^esrad to the ataot idttt a ahort beak having 7«>iS 
aeeds« the amptiidtploida sviaad artifLeially ware 
intemedlate In tbia charaetffift having poda at an angle of 
appicoxlaBtdLy ftoa sain aads» oootainlng 16»S0 seeds 
in fUll fertile pods - all of i^ieh quite ooapnrtMv with 
natunl £« jjiusst* 
FVoa the fbragsing^ i t heoonea evident that mm of 
the arUfieiaUy a^theaisad anphidlploida exhibited a idde 
range of noxphoilogieal variaMIitgr e.g. in hahit» leaf ah^e 
and sise liiereas others had a «loae Qorreapondaaee vith regard 
47 
to l « t f flhayftet«x« to tlw aoth** puraat •• tiui eat* 
uith «q}liidii>lo&«li of S* jStoASS ' M^SIMM ^ B-dtinwi< x 
JB'flteS* ^ ^ B^d othar VMrlaMl&tl«i tmv laio hmtn v^vUA 
hf Bm (1940) &o afttuiPiOl B»ttinc>—, thirafbM^ 8««MI 
pomliae ttiBt ^ w w I c U m of L^juncoa wro ovolirod Ib aatnro 
V byteldlKatloB \»imm noxptologleiiUlsr diff«nitt p t m t A 
•podei repmMattng A MSd B gvaoaMi* Btoidooy iMo-liojaol,oioiui 
laolotlo meoalAnattoii batumo t2i« two fenoaiMi s l ^ t eloo plaar 
an ia^wtmt part la raaieMlng vaviaMllty as dli«it»0«(t 
ReaLattoQSlij^  eaoag tiha efOM»eonpatll)ilo eo»dix^soB« 
(A fgmmu) apae&at of Braaaloa si datendaad ^ ISialiP 
«hn»oaoM palxiag lAHi ttna othar dlplo&d pfogenltor 
(B ganose) o f ioftpf* Coaai 
IbUoidJig tba raoogDitUm o f lha eoaatltiiaiit apaelaa 
lairi^vad lit ^ a m e a a ^ of finuigiBf itineaa |gr tforinaga (11884} 
^ d fJ (198S)» i t venild ba Intaraating to InvaaUgata tba gaoaUo 
r i & a t i o i i ^ p i mmg tba oKMia-eoapatitiLa apaeiaa of Bmaaiea 
tNAcmfi^g to A gaaoM ai datamdoad Igr t b ^ pa l f tag Micvionr 
idth tha otber diploid eematitaant patantal apae&aa (B gaoomi)* 
f b a «noaa*aeKBpat&l!iLe eo-dimiwaoiw (A genewa) apaolM ara 
diatiagtili^aliLa pfmHf oa nospl)ol.osl«aX' Da«i«t tm wmUmtA 
aaxli<nrf tato cil4dlfiKraa»t i aa i^ and vapifteoua 
aaalyala mi pa i i lag bcdiavlottr o f Iba h y M d a ixntiMae lliaaa 
albova thraa gnwpa ead Bgaaaiaa nlora ahoved that Xaa^ x 
B.piara hjrbrlda dlaplayad «ora genatleal a f f i n i ty th«a that o f 
o i l y X 2*l l l iSi vapif iMua i . e . > B.nlgra. idtli ttia 
tmm UimlMt f^ equcoegr p«r mSX teinf l.SSt and i«OS 
IWSPEETIIRAILY* I t N O R * T A F A X W D B U K I D CMS H I * L O W 
fr«(ju«nay of cijrosDo»oa« paifiag la oily x npifBroot s 
JBeflSsaol ItyMLi^ thftt the ehtoiiostaHi o(Mqpi.«ei«Hit of leaiy gx«U|> 
em t«Id iQiart I V O B of oleS^nraus and rwpitmsm gnwp» 
and tlwt the diffotinttatlim la Hio pattMBing of dnonoaoeuui 
I D tile latter G N M P T seawi to be of reemit fhe o«pedLtar 
of the dupoeesoeMHi iMlosglftg to the tw> gmoeee to ii&d«r0» 
in inteyepeeiflo hjMds ewi he aaoflhed to the extent 
of ^ e i r hontd^ at^adog frc^ the oeeurtttnee of the dlffserenees 
ID the genetle equivalenoe or mttoately in neucdeotide eeqa«aoe8 
anong then (RUegrt 1906). 
Horeover, txm the eosapamtive etudiee of oxoaa* 
hoMlogtee In the hajplotd of B.faneea and f^ bgrteid of 
B'SSBlSlBlaili ^ SaPtiUKB* ^^ ^ inferred that the chnHsuMisee 
of the naturia ex^cOiidlploid mn atilX vavy eiolli^ 
atruetitraill:^ to their hoocdoge tn the natural dii^oid epedi.ee 
(Korinaga, 1984 and 0, 1086) end %liatever l itt le dlfferaotlat&on 
haa taken plaoe Sa then (the t«» oonatituent ffanoaea of natarA 
£«j2IBSSft) ^ RftiiOy «• a result of gene flutation» eeleetion 
find ineoxporatioo of i^iptlve gene eoaplatxea in the osume of 
ita evolution iMle sajor ehronoaoae r«»rga»if«tSon haa played 
a wlnlnal part in the tranafbraation of a rav aaphidSploida 
into tlie finiiOted produete* 
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Basic disxmovoae rnnibfr in Bwnateas 
(Mffmrant low i^kimommn fpvoicMi of B»|«iief fym 
an aneupXeid «ith 6» 0 tnd 10 ohwooioaM «a their ganatie 
nuHtMMP. $ine« l<mg i t wkm t8i8a»d VMt th«tNi ion tim«Bomm6 
0p«oi«« vem aeoosdafily bBloaoad (1940) 
frm tlt« itia4r of MOMsdMrjr iHSoeiatiofi of ohixngoiioewa, erne 
to tho osndlttsloii that ^ basio onalwr fbr g«ma was tUm 
and ft larft mijoritar of ^ e i^oeiat in tho gvm* aveilvad tlixmt^ 
• i i ^ e totraploidy* mo otbar faw np^dlm uith a «li#it hl#er 
or lovar mahete taoot have roauiLtod tijr vadsf^oatioii or l<wa o f 
oartain r^cMiionsaao tvem tba 4b nonbar* Oittheoido (1.984)« on 
tha b«iia of «aoand«r7 padriag of dhroaoaotMNit otmelttdad tt^t 
mix twa ihm baoio tbxommaat maber. KLam in 1986» ill«o arrived 
at the sane bttsio misjber ae did Cateiuiida« BaeantLy R6blM£le» 
(1960) ef tatftiahed tlie baeio aualser at eix tbnmj^ paehjrteoa 
andLj^ie of ita geoomem. He tar^eat revealod Hie ooDttitution 
of i t » A geoone aa M B C 0D E FP ,^ ttiat o fBa ) iABClM>FPP 
and o f 0 « e ABBCCD^F* Bnaed cm tlie raalisatLoa of a«acimm 
ehroiaoacma pairing in the apaoiai })9>bxida t^tvaao Hae A end B 
g«ooiiiae» another anddanea i t provided in tbm preeent inTaatieation* 
Vrom tha pairing behaviour i t ie ai^areot that ^Mrocgrtae apart 
fron ehovlBg IB i»iivia.fi»t9, alao aalhiliit a uida vme» of bivalent 
aoeooietion varying flroB I t aeana yth«refbre» tmrn the 
prwiant atudy that eight ie the laioiima liadt of ttvalant Oiioh 
eoiad be poeeiVLo in these hybrids,, is vaported fbr the 
m 
first tlse* ^ e mnalderat&oa of the genctie ocmttituMon of A 
and B g«noBc» of Brawitca «• given out tor Bdbb«ai«n vUX also 
reya«iL tliat Ifa^retieailljr only elglbt UviiligintA «m Da pcMMiiiao 
in theso hyMlds and tHair xiMilieataim in praflMit 
8U{)ports the flndingi of fUibbeOlen in roqseet of tha Isaaie 
ohroBioaoste iatQl}or in the gatma. 
Iteloala In milat&on to f e r t t l l ^ 
fh« praetloiil esploitati<m of urtifloliULy ayntliaslaad 
B.iMneaa vipm the extent of its fi»rtility and oU in aeeda* 
Uo\Mwr, in tba preaent atudiea^ in isoat of tba arUfieiiaXy 
aTnfheaiaad plant twsSXi&B, tbia not beaa raaliaad due to 
thair being lev in aaed fertility. An attmpt in t2)e f<]lIoving 
ia oade on the data available to eorretlBte this lov aeed fertility 
to ctkrotBoaoaae behaviour i.e. hov fur tbia behaviour refleota the 
ottoaea of aterUit^ and i f not iliat are the other likeily faotora 
Wiiioh are reaponaible tor lov aetting. Zn mat of the 
ai^ t^hidiplQids ayntheaieed it vaa obaMrved ^a t the imnber of 
good aeeda aet did mt oorreapond to the total nunber of ovulM 
per pod indifi»tLng that seed abortion ndeht have an ioportant 
ittlliienee on the reduoad aeed fertility* 1!hese ffisi|dKldiploida in 
their early generationa« as htfi been dlsoissed eailier* vara 
<^araeterl8«i ly the preamee of univalenta althoa(^ the 
frequmey v«led eanaideratly vithin certain lia&ta in the sane 
plant. At imaj^ uMie 1, laoatLy these tmivalenta devide or are 
Included as sudli in mf ef the tm polar groopingi, giving 
i l 
rim an«U|9iLo&4 gia»t«8* iSL^ban^ Hi* MloUe Wbairloux' Sa ftgg 
mother c«(U.» btf fiot l>0«tt stitaittat 1% 1» pv««i»ed Ihtt oft th* 
t«uae i t staUav to tlwt of P.H«C««. thos i t is poMiUe 
that IhoM anmiploid gaaotM ar* Amotlo^alOlo and glv* i l » « 
to snci^Ioid mtiCToa* Saeii may bavo a alo«er grovth 
than the ttonuO. ai^loida and davailop into ahriir^ed Qonvia1S.« 
aoaasy eflnsing loit e««d fertility* haa baen o tea i^ ia 
audi eaa«a« that paralX^ to tha iapf«v«nfliit in chmaoaoaa 
paizingf tbera i « « » iaoraaaa in aaaA fartUitgr r i # t tieem ^ o 
eaxly ai^ ptiidiidoid ganaratioiia iMdi milatioiiaiiit) appeara to %a 
<;uit0 a good aaaaure of tha dagraa of aaaA fiartilit^ tranda* 
ABong the axoqstioiM mm a taai^ of «iflb oataa via. TS-S/S, 
jn^wrMt F H A S W S , n M ato, liiara i t van ohaavvad that 
although the dimaoaoa» asaoaiatioD Ha* eonpXeta, IbUovad lnjr 
nonaai diatritttttoa at aii^ phaaa X« atiU tha filant waa iwt aaoh 
saad fartila* Aa a aoBaaqaaDe«t i t indieataa that apart frna 
«aiotia bthavioiirt MMB* othay faotoi* vara Ato oparatittg i « « . 
ganatic or lAyaledogieiil. I t ia a vaU knotfi fiat that tSia 
ganatio ardh4ta«t)ur» of a i^eiaa do«« oot Itovolva dtimaomim 
attuatttva slana tnt alio (to intra and iatarAroaoaonal iMlanaaa 
and I3ia r«tlatio»riiip tiatiiaao ftmnaoaoiBaa and c^ rtaqplaaa* 
Qlaaan (1960) ilao hat TitfiUy pointad oat liiat diahazwrnioiia 
intaraotion hatnaan fika gmmim iMraa^t togathar at a 
raacCLt of aqpibidiploidyt pXaff a otrnfidaraliLa rola in tha geaatie 
atabiiiaaticm of tha aa^^diploida. Tha iaistovad ftetUilgr in 
tliM« ffiiphidlidoid SiltQUaos «dvaseed geaarfttioiui thus ipp«ar8 
to revolt fiPo» ft t^galmt nftiosiii togstber » vdXl balanced 
intemetlcHB b^tmm tlio tvo pnones. 
FoeslUlity of fiasii^ baaiAog»u« aeloUe pudeiag io £ end B 
it» breeding signifleaaMs 
Sineo J|»J)iasaa ^ aoi^ldtpxoid of Ji iiDd B 
Ssamm, one IMQT of pxodueiiig arUfledal vurlaMlitgr In this 
acphlc^loid is thmi^ Mooablnetiim of Xargs iwrietjUms 
pTOftent la Itt ooMtltueiit diploid flpeeiefl Into new fofm as 
hat been deaoltied. A further seope of intxodaetag •ariabUitsr 
at ttie esiplildlplold Xavai thmic^ the eiploltatioo of nenw 
hoaolotfoua reocKablnatlon In some of the dmnmaov^ of ita tm 
\ 
gcmnBea la Inveatlgated in ^ preMiract ^ifc. 
has ham vaported <sB*iieir, ^ e taybrida batuaen 
20- and XGwitixonoaoae apaeiea of Bmaaiea vare ateriXe and 
eonaiated of gmwtMy X6 imivnaenta at oetaphaae X in ttieir 
aporoegrtaa* But tdvaXanta ware aXao «maotuit«red ranging from 
X<«8 aa diaeuaaad aaxaier. It tiaa notleed* however* that the 
Xe«dlxonoaoaa hybrida mder opan polXinatlon set e few aaeda. 
In the praaant invaatigation, atu^ waa oonfined oidy in veXatlon 
to tw> faybrida vis, Buffmcatria var, torla x B.nigra and 
£*alflBBi« the aintf.e pXsnt pxoganiae of theae oouXd 
be put into thiree cSlaaaaa. 
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1* Itaose ^Ith fovoed Iht IxOk of pioge»lea and eoopriaed of 
parthenoggnetlo hcnBOBjrgcmo aisi^dipXoids of S'jbBSSS* 
Z, A ton plants of the popwaatlon were differing ia soae 
Qoxpbologleax and pt^loIogLos^ chftrneterlatl^, 1!kese %iere 
suopeeted to be hoaeBjrgaue for aepiental exchanges betveen 
intere^peoifie dmnaostKaes and ahoued aomel fbxtnaUon of 16 
Mmolmts at oetephase 1 of aeioBls. 
8« Twcy iravdy asKinSBt Iticsk vore aneuplold tgfp^m In tbe present 
investigation on« ^iflgf, vbroooswae addition cMapestyia plant 
(Sn s ao-a) uas detected, 
fbe plants under first end second dasa Isred true tor 
fbur genwaU<sss. The Tarletions Ibund in the seoond d ass as 
mentioned e a A i ^ are described 
1« Radieet leaves petiol8te» Ijrrate pinnetiseetf devided into a 
nuBber of lobes with stron^ ;^^  curled raargins end daxfc green in 
colour (Plate XZXI, Fig.l). 
2, Radical leaves pntiolate^ obovatep almist uin^pL^s with 
strongly cuxa«l margins, thicfe and crisp. Oez^ grem in colour 
(Plate m i , ng.2). 
B. Radical leaves petidate, lyrate pinnntiseot, devided into a 
nunber of siaall lobes. %per terminid. lobe with stron^y mxleA 
margins Oiile lo«ier lobes uncurled, directed upwards and strongly 
hsiry vith vhite setose hairs (Plate XIII, Fig.8). 
4. Radicd. leaves petlolate, large, obovate vitb a very broad and 
succulcnt greeniflh-iMte petiole. Midrib uhite and flattenod 
Fig.1 Fig. 2 
Fig. 3 Fig. ^ 
PLATE Vlll 
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lAieh andUi abnqatly in th« middle of laalna. t^er tenalnal lolie 
• 9 X 7 large ooee^ j^ Lng nare thai s/s portion of TTIE leaf* D«XIE 
green in e^our end puckered (FXcte IZXXr 7ig,4). 
5. PXente very tall tdth « large mmljer of prlaunry and aeeondary 
branohea and irery yielding* 
6* ^ont buahy^  very h i ^ yii^ding with radical leaves very 
large. 
?• flant with p^ofaae vegetative grovth* 
Supposed meiotle medianiam in the lat eltfit of hytirld 
progeniea -
Itie neiotie aediioism involved in tile produetion of 
hoBoaygoua anphidiploids of 86«dircnM>soDe t^e from IS-dmiooBoise 
hytirid i « aa follovet 
Sn a l8*ohn»iio8«De Inlaid aeiotie restitution 4 vmredueed 
egg oell (Sn B 18) doubling ^ 2n s 86*^ roiao8ome aporophyte 
ia hoaovygoua for charaotera* Meioeia is here sisply nplaoed 
liy a single equati(mail diviajUm of the diroiaoaotaea to give «b 
unreduced egg eidl. StacH a reproductive BoehaniaD ia tbidi en 
egg call on douliLing gives riae to egg 06(L1 and lAiieh through 
parthenogeneait davdopa into 2n aporophyte haa bean tamed aa 
•paeudo-diploid parthanogenaaia* by Nei (1968) and ha« also been 
quoted by him to be valid in Braaaipft. 
Suppose! meiotie Becbanian in ^ e ^ d cdlaaa of hybrid 
proganiM -
In the devidLopaent of hcmosygaitta noo-hoaologoua 
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reooablxi«ata (Sn & 86) tma ISodmsraososs hylnlde, mirlB&glng 
pairing and ctroasing over betveen •oae of the nigra and cMUBneatria 
«hroB»80Bie8, the pxohetile laeiotie medianaia ia given in feoct flig.l 
and ie diacusaed here« Str^rUng tdth one Idvalent and aixte«a 
univflSLenta etmfiguratlon at loetaphase 1 in IS^duconoaane hytolds 
follovad tigr nanaal a^aration of bivalent in oiaphaie there ia 
Qeiotie restitution vhidt undergo nomel aeoond division giving 
unreduced gEBoetea follovod IB7 ita efaromoaoae douliOLingy reaulting 
into a S&mthwnoBom oporqphyte. Conaequently one half of liie 
Bieiotio produota at the end of eeoond diviaion will give viable 
egg e«(Lle» of uhieb one hnlf on doubOling will give homeygwa 
anq^idii^ida and the reat or one fourth of the total egg ceCU.8 
vill be hoiaoi^ gaitta for ae^aeati^ eaedumgaa, their th(»>retie8l 
freqaeiu^ ia very Xov ea ia also evident tiiieh bee bem obtained 
in the hybrid progeniea. 
Verification of the nature of dxrcNaoacMaM involved in 
reoonbinatlon • 
To vexlfy the aaBui^tion that the aeeond ciLas« of 
hybrid progeniea ware heootyeoiua fbr nrafhonologsua reooobination, 
one of thaaa raooabinanta via, otirly one'a (Claae « S6} 
va* exoaaad viih normal hoaoaygoua eaaphidiploid t^e of the 
elaM 1 (Sn « 96) and the meiotie behaviour vai etodied in its 
F^  hyteld (Sn a 86) • I t ia a vetll knoun faet aa Ril«y an-^  Kfapuma 
(1968) pointed out tliat ehiaaaa fViniiation and reoonbinatlon between 
non-4umolo0atta diroaoaonea lead to the oeoirrenoo of diangea that 
Tmxt ne. i t tvo iMMMi<»aoloeoat ha^ p«ir«dl and foraad 
a «hi«nia at C. 
Froauot of ^ d divialon A t ViattLa «iU9>lol<Sa 
NorB«l and translooatlonal 
B f Zavlfttila mmplolAB 
a i half traaaloeatloail 
9ig«2 I Firat mm%tt)hu»» of aaloaia in poXlao aotiior oall of 
F. hj^ tald of !nraiitIo«atLcHi hai«»i7i»t« se nonuil Hotaoaygcms 
iiin^aa aboviag S 17 and X4 11, 
m 
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Should be r«<so0ils«d AS translooatlems rsiaUve to the origliiaa. 
ehroBK>8o»« strueture* So ths hytolds « l!6) auot all 
hetexoiygotts fbr trsneloeationa arising fron non-hfloologous 
pairing i f aq^, between the A and B geotmes. noBt of the sporooytes 
of the above l^brid ^ow^ up one to two quadrivalents (Fig, 2.) 
tdiidt thus oonfinaed ^ e reeoabiiitttioiua, origia of the off t^es 
put under 2nd edass, 13ie sporocgrtes of the hybrid would have 
given 18 bivalents, had mt there been aegientitl excbange betveaa 
eone of the eiixonoeoraes of A and B genmiies. The other Indirect 
evidence about tiie aXloi^ de14>o origin of the 2nd class of 
araif l^diploida is the nunber of maidtera Mvaleats ^ t were s^rod 
in the 18->chroaoeoae hybrid between A end B gencRaes. It has 
eazlier been rqjorted Ihat a saadisma of e i ^ t blvelents have been 
scored in the present studies in Inten^eelfle hybrids involving 
A and B genooAs. According to Rdbbelen's (1960) propovltlon of 
goietioel constitatlcm of A genome of Brassiea as AA B G DD E FFF 
and of B geatnae as A B C DO E Fr» theoretieaOtly cwly five out of 
e i ^ t bivalmts could be attributed to intragenomal pairing and 
therefbre the rest blvdLents} would be accounted to intergencMBal 
affinities. Indeed it is only an indirect evidence because i t 
could be poMitiLe that the recoabinants (cLsss 2) arising tvcm 
intragenonal bivalents would ti.so yield quadrlvalents in P^^ hybrids 
When crossed with honosygofus ooi^ldiploids (class l ) . So to 
encounter this objectiott, liirther studies sre in progress to 
desaonstrate deaxly that the derived reeomblnants were due to 
interg«Kmiil pairing only. 
e? 
Eeo&oiido Qvalufttlim of as^MdSploKiBt 
fhe diff«rent nrUfldhXly spilbesUdd to^bldlplolde of 
B..1imeea mre evsXuatedi on vteuaL perfbnoanoe tbr their seod and 
oil yield in etsly eenerati0nB« Os the batls of their oooparati've 
yield pmrlbvnaneey i t laff observed that the sgB^hidlploide from 
the oomUnationB leafy x 2«SLSI1 ^ resoiftaraias x Jg»i2|g3QB» althoufifb 
very tnehy in «ppearenoe« having large nuaber of prieiary and 
aeoondary branchea and pods too, had a very low se^ yield. 
This may be aeoounted fbr thoir seeds being very poaaitily 
due to oil being lov in it and fertility of the plants. Ob tite 
o13ior handf aE^fMdiploids arlelng froa oosibintttiona invcdving 
oleiftBTOUs uere found to very h i # seed end oil yieldera 
and aeeordingLy i t is emeidered that oi^y these ooaMnations any 
yi^d better t^es. jub mda, aefv i^ very proaiaing seleetiona were 
nf>de and put in trial in the year 1968«69, <^ ovBd that soae 
of i&ese seleotiona gave lOOf aore seed yield then the beat exiating 
aplcultunsil varieties* 
Frtm the eoonocdo evaluation of these «aphldiploid8, i t 
bocoiaes evideat that the eynthetie aophidiploids fym only oleifaious 
X jB»a3LaEB ooabina^ona hold better prospects fbr future agrieolture 
and i t is only this eombinatian ^ c h to have gone in the 
formation of naturd. ^.juficea gro%tt in our eoimtry. the otha^ 
oonMnatlons vis. leafy tmd n^>ifercms x fi.jBilEQDB do mt h^ve any 
direct eooncaio utility but being ptoaising in certain eooponents 
of eoononio characters, oan be eaq[>loited in building yield In 
our existing ^ e s throui^ further breeding and seleotions. 
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Dis*as» r«aetlQtt« of artiflelaUy syntheaiaod aasphidiploldit 
One of the ptuposca In «rtifleiflUly 8|«thfi8islng 
an^hldlploids vas to etudy Iflxo poSBlbUltlMi of IntrodueAng 
geootlo factor® earryliig dla«a»« i^sistaneo from th« dlfforant 
A and B eonatltuflBt epedlea of .^JuBSSa* preaant 
position In the braeding of dLaaane r«aist»nca dooumda a new 
approach bseauae intraapaeifle v a n a M l i ^ at B.iimcaa level 
bs» sQjse>»t hem eeepl&teCL^ «d3ms%ad md ttizliJridjr to ottw tmy 
new diaeaaa reaiatoDt gtmotyptHi. I t ^ ofaaerve^ that noatLy 
the as^hidijdoidB ahoved intesraediete diaeaee reaction to thoae 
of their pareata. But sometiiiieo the results vere unexpected aa 
VB» the ease with S»j|Sl3SffiaMS £«fljdg)a aqohidipXoid ahovlBg a 
fairly h i ^ degree of reaiatanee i^gainat douny edldev liam 
B.ehinwtaia vtf b i ^ y auaeepUble. Segregationa for reaiatanee 
and auseeptiMlity observed «a9 p>obnl£ly due to parent being 
highly het«roaygEnia (aelf-inoos^atible types), Ihe atudies 
indicate that l.jJB^segi ^eo ertifieiil ly aynthesised from various 
consUtuent parents show diffarentiaiL resistance or iasunity to 
diseases. 
SUHlfARS 
ffuetard (Bt^wileii 5tmoaa Ooss) is the taost Inportimt 
olle«MKi tsnp of tlie lad^^^stie plRina of Xndltip genendly 
ii««d £br odltjiLe oil puiposes. gmotlcasl Sa|>£«>v«n«ot of 
tbis wyp h«oi horn eoiag on in diffexHsnt atetos thnu^ otn^e 
plant Bideetlon vblch ha» dlmst put eellteg* of yli^d he^a&A 
«bl(ti i t i » cot possitile to Q K O M tbmmtfi th« avaHatstLe InrMdlag 
tedmologsr* 
Bg^ pa^ ca iynee« la m allotetriploid of 80»dmHBoaaiR^  
apeelf^ of Braagjca (P.eaapoatee^f) end I6»€bn»(^0Be tmos 
{B*|ttigra>. fhere ia a levea iKaouiit of VKTiaMXit;^  vlthla cme 
of Ita oonatitttaDt pe««otaL fiCMliroaoeoM apecdea (A genooo) 
ao far not ssplolted either is natore or tgr tareedi«ra. 1horoft»ra» 
\^etbar m artiflc&di trnoomtmvfAm of tSiia apeeiea ttasi bettar 
ecmblaliis diploid patents tdU provide fbr a aoitatla Ixreadiag 
tactmologsr in nakiog a braa^ l througb la ttte ^ Fields of Ittiia gnmp 
of ollaaada «rop haa been taken up in the prmiaat lovaatigaticm* 
!Qia different SO-ebfonoaone ^eelea of Rpaaalai^  can 
be dLaaaiflad purely on aezphologled. baaia into leaty, 
oleif^nraua, rapifaroua and nUd type*, ihe fbrser three groins 
fbra a oroaa*aMq>aUbLe A genome ecaplex, betvean Oiicto geoetie 
barriers do not eadat end allov free gsike eacefeumge, ds^hidiploida 
evolved fyom ^ e oewbtnatioaa, leafy aod rapiferooa x l-fllggi* 
althoui^ vezy boahj in ifipearaneey having a large noiiber of 
primary and seaoiidaxy hrmdh^ m and poda too, had a very low seed 
yiild, Ihia amy be aeeoiintad for their aeeda being very lii^t, 
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fMiesiliLy due to oU being lov la It a&d lov fisrtilitgr of th9 plant** 
On th« other hand aai^ldlploids aHaing firao tha ecmMnationB 
l>etiiaeB o^alfaroiia typea x vers flsund to ha both higi 
soed end oil ]rleXd«ara, Aeoovdin^y troa thla aonlsioation seven 
yrexj h i ^ yielding aaleetieme vere made and put In trial la tilie 
year 1968<-6B«. their eos^aratiire yieSld perfbxnanee atoned that 
sone of these aaieetlona gave 100$ loore jdeld than the best 
«iciating asrieiiltiarffL iraxdet^ * 
The wUd apeoles vis, Brasaiea fijaumeft^rUi Gotten 
belonging to the above fburth group does not torn fertile liqrMds 
with the preeaeding three groups (A geotnte ^peeies) and promita 
reocHBbination betvieen tiiaa* Since a new g^mm B has bean 
aesigned to it» the asfdiidlploid B^fbumefbr^i x B>nigra. tiiidi 
had been STnthesised here fbr the first tiam in the uofXdy is 
likaly to be a new speoies and has been named as ^gaffjLCi ma^M^A* 
I t has aphid resistance lod h i ^ Tiesld potenUal of the idld laother 
par«it but ie relatively lov in oil eontoot (8Sf) and effbrts are 
in hand to ioprove it. 
the ittterspeolfle 18»ehn»Bosone F^^ t^brids of these 
speeiM shovsd generally 18 univalents but hijghsr ansodatioae 
vere alao observed and the naxfwni reached to 8 bivalants* Based 
on pairing babaviour, i t was oonoluded that the basic dtronosoBe 
nunb«r in the gwnis Braaaiea is six* Oil eh oonflms the findings 
of Robbilan based on padbytt^e analysis. 
/!aong the interspeoifie 18«>ci)ro]Qo8oMe F^  hybrids» the 
conMnation Aran leafy tgrpea gave nore trmcfxmt^  of pzletary 
ei 
seaoolfttioiui than ttm <Aeif«roa» and fqpiferous on«s* Lvafy 
ahwatawp mr* prSMtive than that of ol«lf«r<m8 
md rapitvrma ooes* CbroaoBom pattmndng diaoiMed to 
be Bftlfily due to ®8Detlo dianges - sudi as laatation oM 
ineorporatlon of adsptlw geno Qcnqplea»s« 
Lov fnrtUltgr of the ^hidljaoida w»8 oorr«a.eted vlth 
^e l r Bbertmt dbooaoaoaae beiievlour at !B9io8l0t novt likeily giHng 
aneu|>Iold gaoetes and eo&soqueatXy restating into senlofertllity 
and loir seed yldLd. 
Helotlc synapsis and reownUnatlon aoong the noxv-hoiDoloetms 
^roaostsnes of the tlio in ^^  hytsrlds released new 
noxphologled. end i^ iysioXoi^ edL iraviatlcms. Seam of these 
p}qniologic«l variants very h l ^ seed yiotlders. !{3iat the 
tedmlque oen be ex|}Ioited on a lerge scale for eaking atrallabLs 
nev and nsefUl gaoetlo variaMlitgr has been discussed* 
Ihe artifldSily syntfoeslsed «:|)bidipIoi(ls tested Ibr 
t^ieir fi€ild reactions to the three diseases vis* Oiite rasti 
dotny and powdery aUdev showed titat s<HBe of thea were resistant 
to these dise«ies and eowad be utillBed in breading fbr resistanee 
end hij^ yiatld« 
Fraa the eeonoiaie evalttaUon of these aophidlploldSt i t 
has been observed th»t Hie ^ttietie otarMdi^lolds from (delfercms x 
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